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EXECUTIVE SUMMARY

Corrective Action Unit (CAU) 417, Central Nevada Test Area - Surface, is located in northern
Nye County, Nevada, and consists of three areas commonly referred to as UC-1, UC-3, and
UC-4. CAU 417 consists of 34 Corrective Action Sites (CASs) which were closed in 2000 (U.S.
Department of Energy, National Nuclear Security Administration Nevada Operations

Office, 2001).

Three CASs at UC-1 were closed in place with administrative controls. At CAS 58-09-01,
Central Mud Pit (CMP), a vegetated soil cover was constructed over the mud pit. At the
remaining two CASs, aboveground monuments and warning signs were installed to mark the site
boundaries.

Three CASs at UC-3 were closed in place with administrative controls. Aboveground
monuments and warning signs were installed to mark the site boundaries.

Two CASs which consist of five sites at UC-4 were closed in place with administrative controls.
At CAS 58-09-03, Mud Pits (5). an engineered soil cover was constructed over Mud Pit C. At
the remaining four sites, aboveground monuments and warning signs were installed to mark the
site boundaries.

The remainder of the 34 CASs were either clean closed or closed by taking no further action.

Quarterly post-closure inspections are performed at the CASs that were closed in place at UC-1,
UC-3, and UC-4. During Calendar Year 2004, site inspections were performed on March 25,
June 29, September 22, and December 15.

The inspections conducted at the UC-1 CMP documented the continued integrity of the cover
unit. No new cracks or fractures were observed this year, and the cover did not exhibit any signs
of subsidence or erosion. The vegetation was healthy and well established. No issues were
identified with the fence. gate, or subsidence monuments.

The inspections at UC-3 indicated that the sites are in excellent condition. It was recommended
during the March inspection that new monuments be installed on the UC-3 Southern Outlier
(CAS 58-25-01), and this activity was performed in July. Signs were mounted on the
monuments during the September inspection. No other issues or concerns were identified.

Inspections performed at UC-4 indicated that the sites are in good condition. It was
recommended during the March inspection to install six new monuments to better demarcate the
boundary of Mud Pits A and B. The monuments were installed in July, and signs were mounted
on the monuments during the September inspection. No issues were identified with the
monuments, fence, or gate.

Subsidence surveys were conducted at UC-1 and UC-4 in March and September of 2004. The
results of the subsidence surveys indicate that the covers are performing as expected, and no
unusual subsidence was observed.

X
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The June vegetation survey of the UC-1 CMP cover and adjacent areas indicated that the
revegetation has been very successful. The vegetation should continue to be monitored to
document any changes in the plant community and identify conditions that could potentially
require remedial action in order to maintain a viable vegetative cover on the site. Vegetation
surveys should be conducted only as required.

Precipitation was above average, with an annual rainfall total of 15.4 centimeters (6.08 inches)
in 2004.

Soil moisture content data show that the UC-1 CMP cover is performing as designed with
saturated conditions at the cover-mud interface and evapotranspiration effectively removing
water from the cover.

It is recommended to continue quarterly site inspections and the collection of soil moisture data
for the UC-1 CMP cover.
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1.0 INTRODUCTION

1.1  SCOPE AND OBJECTIVES

This post-closure inspection and monitoring report has been prepared according to the
stipulations laid out in the Closure Report (CR) for Corrective Action Unit (CAU) 417, Central
Nevada Test Area (CNTA) - Surface (U.S. Department of Energy, National Nuclear Security
Administration Nevada Operations Office [NNSA/NV], 2001), and the Federal Facility
Agreement and Consent Order (FFACO, 1996).

This report provides an analysis and summary of site inspections, subsidence surveys,
meteorological information, and soil moisture monitoring data for CAU 417, which is located in
Hot Creek Valley, Nye County, Nevada. This report covers Calendar Year 2004.

[nspections at CAU 417 are conducted quarterly to document the physical condition of the UC-1,
UC-3, and UC-4 soil covers, monuments, signs, fencing, and use restricted areas. The physical
condition of fencing, monuments, and signs is noted, and any unusual conditions that could
impact the integrity of the covers are reported.

The objective of the soil moisture monitoring program is to monitor the stability of soil moisture
conditions within the upper 1.2 meters (m) (4 feet |ft]) of the UC-1 Central Mud Pit (CMP) cover
and detect changes that may be indicative of moisture movement exceeding the cover design
performance expectations.

1.2 BACKGROUND

The CNTA is located in Hot Creek Valley, Nye County, Nevada, approximately 22.5 kilometers
(km) (14 miles [mi]) west of U.S. Highway 6, approximately 55 km (34 mi) north of Warm
Springs, Nevada, and approximately 137 km (85 mi) northeast of Tonopah. Nevada (Figure 1).

The CNTA consists of three emplacement boreholes (UC-1, UC-3, and UC-4) that were to be
used for nuclear tests. A nuclear device for Project Faultless was detonated on January 19, 1968,
in emplacement borehole UC-1 at a depth of approximately 975 m (3,200 ft). The other two
emplacement boreholes (UC-3 and UC-4) were never used. Boreholes UC-1, UC-3, and UC-4
comprise three separate land withdrawal areas which range in size from approximately 1 1o

1.5 square miles (Figure 2). All three CNTA land withdrawal areas are accessible to the public.

Site closure activities are detailed in the CR for CAU 417 (NNSA/NV, 2001). CAU 417 consists
of 34 Corrective Action Sites (CASs). Three CASs at UC-1 were closed in place with
administrative controls. At the UC-1 CMP (CAS 58-09-01), a vegetated soil cover was
constructed over the mud pit. At the remaining two CASs at UC-1, aboveground monuments
and warning signs were installed. Three CASs at UC-3 were closed in place with administrative
controls. Two CASs at UC-4 consisting of five sites were closed in place with administrative
controls. At the UC-4 Mud Pit C (CAS 58-09-03), an engineered soil cover was constructed. At
the remaining four sites, aboveground monuments and warning signs were installed. The
remainder of the 34 CASs were either clean closed or closed by taking no further action. .
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The UC-1 CMP contains hydrocarbon- and chromium-impacted soil and drilling mud.
Immediately west of and adjacent to the UC-1 CMP, a trench was excavated, and
hydrocarbon-impacted mud from other CNTA mud pits was relocated to the trench. A single
engineered monolayer cover was constructed to close both the CMP and the adjacent relocation
trench. The cover is vegetated and instrumented with time-domain reflectometry (TDR) sensors
to monitor the soil moisture content in the cover. The UC-4 Mud Pit C was closed with an
engineered cover to prove the cover design and construction methods that would be used at the
UC-1 CMP. The cover uses a geosynthetic clay liner and is neither vegetated nor instrumented.

1.3 GEOLOGIC SETTING

The CNTA is located in the north-central portion of the Hot Creek Valley within the Basin and
Range physiographic province. This province consists of regularly spaced, roughly north-south
trending mountain ranges separated by alluvial valleys formed by faulting. The UC-1 site lies at
an elevation of 1,860 m (6,100 ft) above mean sea level and is bordered by the Hot Creek Range
to the west, at an elevation of 1.370 m (4.500 ft) above the valley floor. The Pancake Range to
the east of UC-1 rises 550 m (1,800 ft) above the valley floor. The Hot Creek Range is
composed of Paleozoic sedimentary rocks and Tertiary volcanic rocks. The Paleozoic rocks
comprise sandstones, quartzite, limestone, and dolomite, while the Tertiary volcanic rocks
comprise welded tuff, nonwelded bedded tuff, argillized and zeolitized tuff, conglomeratic
tuffaceous sandstone, carbonaceous siltstone, and rhyolite (Healey, 1968). The alluvium at UC-1
is approximately 730 m (2.400 ft) thick and is underlain by tuffaceous sediments and zeolitized
tuffs to a depth of approximately 998 m (3,275 ft) (Barnes, 1968). The northern portion of Hot
Creek Valley is thought to be underlain by the Morey Peak-Hot Creek Caldera (Healey., 1968).

The Project Faultless test resulted in the subsidence of an irregularly shaped area of
approximately 0.9 square kilometers (0.6 square miles). As a result, one northeast-trending fault
scarp extends beneath the south eastern UC-1 Mud Pit dike with as much as 4.6 m (15 ft) vertical
displacement. Normal drainage patterns were disrupted by the formation of this scarp, so flood
diversion channels were constructed to protect the cover and prevent infiltration along the fault
scarp (NNSA/NV, 2001). Depth to the water table at the UC-1 CMP is approximately 168 m
(550 ft).
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2.0 POST-CLOSURE REQUIREMENTS

2.1

BACKGROUND

Post-closure requirements for the CNTA., CAU 417, are described in the CR for CAU 417
(NNSA/NV, 2001) and are detailed in the following sections. Post-closure activities at the
CNTA are intended to determine the following:

2.2

If maintenance and/or repairs to the UC-1 CMP or the UC-4 Mud Pit C covers, fences, or
diversion channels are needed

If the UC-1 CMP or UC-4 Mud Pit C covers are subsiding

If the UC-1 CMP cover is performing as designed

The health of the vegetation on the UC-1 CMP cover

If maintenance and/or repairs to the aboveground monuments or warning signs are needed

If modifications to the administrative controls are needed

SITE INSPECTIONS

Post-closure inspections of CAU 417 are performed quarterly. Each site inspection is
documented on an inspection checklist and with site photographs and field notes. Copies of the
inspection checklists, field notes, and photographs for Calendar Year 2004 are included in
Appendix A. The post-closure inspection consists of the following:

2.3

A detailed inspection of the UC-1 CMP cover and the UC-4 Mud Pit C cover and fencing,
including walking the entire perimeter of the fence and documenting the condition of the
barbed wire and chicken wire fencing, warning signs, and entrance gate

A visual inspection of all aboveground monuments, attached warning signs, and affixed
survey pins placed at UC-1, UC-3, and UC-4 sites for signs of wear, disturbance, vandalism,
animal burrows, etc.; repair of monuments and/or attached signs during site inspection visits
or, if necessary, at a later time in the calendar year

A determination of the condition of the two subsidence monuments (SMs) on the UC-4 cover
and the 12 SMs on the UC-1 CMP cover; a subsidence survey of all SMs twice a year to
determine if the covers have subsided

Documentation of any changes to the cover or fenced area, including, but not limited to, the
presence of trash/debris inside the fenced areas, animal burrows on the cover or under the
perimeter fence, erosion features on the covers or diversion channels, and any change in the
health of the UC-1 CMP cover vegetation

So1L MOISTURE MONITORING

The UC-1 CMP cover was designed to limit infiltration into the underlying waste unit by
removing soil moisture from the cover through evapotranspiration by vegetation on the cover
surface. The effectiveness of the cover design is determined by monitoring soil moisture content
in the soil by TDR sensors buried at various depths in the cover.

n
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TDR sensors were buried in the cover at two locations during cover construction (Figure 3). At
both locations, two TDR sensors were placed at each of four separate depths below the surface of
the cover (0.15, 0.46, 0.76, and 1.07 m [0.5, 1.5, 2.5, and 3.5 ft]). The TDR nests are located
approximately 48 m (157 ft) northwest and 48 m (157 ft) northeast of the instrument vault, which
is located just outside the southern edge of the cover. Data are collected once per day from each
TDR sensor and stored in a data logger located in the instrument vault. The stored TDR and
precipitation data are automatically sent via a satellite link to an earth station in Wallops Island,
Virginia, from which they are retrieved for processing and analysis.

2.4 COMPLIANCE CRITERIA

The point of compliance for the UC-1 cover is the depth of the deepest TDR soil moisture probe,
which is approximately 1.07 m (3.5 ft) below ground surface. Cover compliance will be based
on the soil moisture content of the cover. With above average rainfall this year and the steady
state conditions that have been observed during the drought period, it is expected that soil
moisture trigger values will be agreed upon with the Nevada Division of Environmental
Protection (NDEP) in the next reporting period.

If soil moisture data indicate that the cover is not operating according to established compliance
criteria, the NDEP will be notified of the noncompliance within 14 days. After the NDEP has
been notified of noncompliance, a work plan will be submitted to the NDEP within 90 days
outlining the proposed remediation/investigation plan. All corrective actions will be documented
in the annual Post-Closure Inspection and Monitoring Report.

2.5 SITE MAINTENANCE AND REPAIR

If a site inspection detects that either the UC-1 CMP cover or the UC-4 Mud Pit C cover is not in
compliance, conditions requiring major repairs are noted, or any other problems in critical areas
are noted, the issue will be evaluated and reported to the NDEP within 60 days of detection.

Cracks, settling features, erosional rills, and animal burrows larger than 15 centimeters (cm)
(6 inches [in.]) deep which extend 1 m (3 ft) or more, and that do not compromise the UC-1
CMP or UC-4 Mud Pit C covers will be evaluated and repaired within 90 days of detection.

Non-critical cracks, settling features, erosional rills, and animal burrows less than 15 cm

(6 in.) deep which extend less than 1 m (3 ft) will be repaired by hand during the site
inspection visit. ‘
Twice a year, the 12 SMs on the UC-1 CMP cover and the two SMs on the UC-4 Mud Pit C
cover will be surveyed to determine if the cover has subsided.

Damage to the fencing surrounding the UC-1 CMP cover or the UC-4 Mud Pit C cover,
warning signs, or monuments will be evaluated and repaired within 90 days of detection.

The method of repair and the schedule for repairs will be determined in consensus with the
NDEP. All repair work will preserve the original ““as-built” design and will be documented
in the annual post-closure report.
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2.6 ANNUAL REPORTING

Quarterly post-closure inspections are to continue for five years following the completion of
closure field activities. All inspection and maintenance activities conducted during the year are
documented and included in an annual inspection and monitoring report. The annual
post-closure report is submitted by the U.S. Department of Energy, National Nuclear Security
Administration Nevada Site Office (NNSA/NSO) to the NDEP and includes the following
information:

A brief narrative and discussion of all post-closure inspection activities and observations
Copies of all completed inspection checklists and maintenance records

UC-1 CMP soil moisture content profiles through the previous year

Subsidence survey data

Specific recommendations for non-standard maintenance or changes in post-closure
requirements

All closure and post-closure monitoring documentation is maintained in project files and is
available on request.



Post-Closure Report - CAU 417
Revision: 0
Date: April 2005

3.0 INSPECTIONS, SURVEYS, AND MAINTENANCE

3.1 INTRODUCTION

Site inspections are conducted quarterly and began in September 2001. The inspections are
conducted to evaluate and document the specific performance and maintenance needs of the
covers and of the site in general. The inspection documents include copies of the inspection
checklists, field notes, and site photographs, which are included in Appendix A.

3.2  SITE INSPECTION RESULTS
3.2.1 First Quarterly Inspection
The first quarterly inspection was performed on March 25, 2004.

3.2.1.1 UC-]

The fracture noted on the cover during the previous inspection was repaired on January 29, 2003.
No new cracks or fractures were noted. The signs that were reattached to the fence on

January 29, 2003, were still firmly attached and in good condition. The vegetation was dormant
but in good condition. The overall condition of the unit was good, and all observations indicated
continued integrity of the cover and appurtenances. No maintenance or repairs were
recommended.

3.2.1.2 UC-3

The site was in good condition. Monuments were proposed to be installed on the UC-3 Southern
Outlier site (CAS 58-25-01). The overall condition of the unit was good.

3.2.1.3 UC-4

The monuments and signs at Mud Pits A, B, and D were in good condition. Some paint was
chipping off some of the signs, and it was recommended to repair or replace the signs. It was
also recommended to install additional monuments to demarcate Mud Pits A and B. The Mud
Pit C cover was in good condition. No erosion was observed. A removed weed exhibited bent
roots, indicating a failure of the roots to penetrate the clay liner. It was recommended to remove
the weeds from the cover. The three temporary survey hubs had been removed due to unreliable
measurements. No issues were noted with Area S and Area X. The eastern signs on Area X
were recommended for replacement.

3.2.2 Second Quarterly Inspection
The second quarterly inspection was performed on June 29, 2004.

3.2.21 UC-1

The site was in good condition. No issues were identified with the fence, gate, lock, monuments,
or chicken wire. The signs were corrected by attaching stickers to update the contact
information. It was recommended to replace the signs, which were peeling and difficult to read.
An orange tube near SM-5 on the west edge of the cover was examined and removed. The
vegetation on the cover was similar to the adjacent area. The cover was in excellent condition,
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and no new cracks were observed. All observations indicated continued integrity of the cover
and appurtenances. '

3222 UC-3

The site was in good condition. The signs were corrected by attaching stickers to update the
contact information. No issues or concerns were identified.

3.223 UC-4

The site was in good condition. The Mud Pit A, B, and C signs were patched with stickers to
update the contact information. The monuments on Mud Pits A and B were in good condition.
The Mud Pit C gate, lock, fence, and signs were in excellent condition. The Mud Pit C cover
was in good condition. One crack noted on the south edge of the cover was not at an actionable
level, but should be monitored. Large tumbleweeds were noted on the Mud Pit C cover and side
slopes and were recommended for removal. No issues were noted with Mud Pit D, Area S, or
Area X. The overall condition of the site was good, and no issues were noted that affected the
integrity of the cover and appurtenances.

3.2.3 Third Quarterly Inspection
The third quarterly inspection was performed on September 22, 2004.

3231 UC-1

The site was in good condition. No new cracks were noted, and the vegetation on the cover was
healthy. No issues were identified with the monuments, signs, fence, gate, or lock. New phone

number stickers were attached to the signs. All observations indicated continued integrity of the
unit, and no maintenance or repairs were recommended.

3.23.2 UC-3

The site was in excellent condition. Signs were hung on the new monuments that were installed
in July. No issues or concerns were observed, and no maintenance or repairs were
recommended.

3.233 UC-H4

Mud Pit C was in excellent condition. The vegetation had been removed from the cover on

July 20, and very little vegetation was present on the cover during this inspection. There was no
change in the crack present along the south edge of the cover. The fence and signs were in good
condition. New phone number stickers were attached to the signs. The six monuments at Mud
Pits A and B that were installed in July were in excellent condition, and signs were attached to
these new monuments during this inspection. No issues were identified with Mud Pit D, Area S,
or Area X. The overall condition of the unit was good, and no repairs or maintenance were
recommended.

3.2.4 Fourth Quarterly Inspection

The fourth quarterly inspection was performed on December 15, 2004.

10
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3.24.1 UC-]

The site was in good condition. No new cracks were observed, and the vegetation on the cover
was healthy. The signs, fence, and monuments were in good condition. No maintenance or
repair activities were recommended.

3242 UC-3

The site was in excellent condition. No issues were identified with the monuments or signs, and
no maintenance or repairs were recommended.

3.243 UCH4

The site was in excellent condition. The crack on the southern edge of Mud Pit C had not
changed since the last inspection. No erosion or subsidence was observed on the cover. The
signs and fence were in good condition. Mud Pits A, B, and D were in excellent condition, and
no issues were identified with Area S or Area X. The overall condition of the unit was good, and
no maintenance or repairs were recommended.

3.3 SUBSIDENCE SURVEY
3.3.1 Background

33.11 UC-]

The UC-1 CMP cover was designed using a vegetated monolayer cover to remove infiltrating
precipitation and entrained water from the mud through evapotranspiration. The cover consists
of a 1.2-m (4-1t) thick vegetated stabilization layer overlying a supportive geogrid that is in
contact with the underlying hydrocarbon-impacted mud. The vegetated cover consists of a 0.6-m
(2-ft) layer of borrow soil and hydrocarbon-impacted materials obtained from UC-1, UC-3, and’
UC-4, with a top layer consisting of 0.6 m (2 ft) of clean borrow material. The cover is sloped
inward and designed to direct run-off into an existing drainage channel (NNSA/NV, 2001).

Twelve SMs were installed on the UC-1 CMP cover to provide elevation control for measuring
subsidence of the cover over both the CMP and the relocation trench (NNSA/NV, 2001). A
survey plat of the SM locations can be found in Appendix B. The baseline subsidence survey,
which was completed on December 4, 2000, is used as the reference survey to calculate
subsidence after each survey. Biannual subsidence monitoring was started in February 2002 and
is conducted in the first and third quarters of the year. The UC-1 baseline survey locations and
elevations are provided in Table 1.

Consolidation (settling) due to the weight of the cover on the CMP was calculated based on
geotechnical testing, and is expected to be less than 20 cm (8 in.), with 90 percent of this settling
expected to occur over a period of 3 to 13.5 years. As the cover settles, water will be squeezed
from the drilling mud and will be available for evapotranspiration through the vegetated cover.
Monthly surveys were conducted from December 2000 through September 2001 to determine if
the settling rate of the cover was within the design specifications detailed in the Corrective
Action Plan (CAP) (U.S. Department of Energy, Nevada Operations Office [DOE/NV], 2000).
Because the mud was placed in the pit as a slurry, it is expected to be relatively homogenous, and
differential settling is expected to be minimal. Settling of the cover will be directly proportional

11
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to the mud thickness and will vary across the length of the CMP. The SMs for the CMP cover
are SM-2, SM-3, SM-4, SM-6, SM-7, SM-8, SM-10, SM-11, and SM-12.

Consolidation of the material placed in the relocation trench (SM-1, SM-5, and SM-9) was
calculated to be approximately 23 cm (9 in.), with 90 percent of this settling expected to occur
between 16 and 65 years (DOE/NV, 2000). Because the material in this area is relatively
homogenous, differential settling is not expected to occur.

TABLE 1. UC-1 MONUMENT COORDINATES AND BASELINE ELEVATIONS

Subsidence Coordinates' (m) Baseline Elevation (m)
Monument December 4, 2000
Northing (ft) Easting (ft)

SM-1 6.430,874.2869 539,588.2339 1836.604

SM-2 6.430,863.3239 539,644.8195 1835.154

SM-3 6.430.855 2553 539.684.3327 1834.995

SM-4 6,430,849.7763 539.715.7991 1834.854

SM-5 6.430,852.0243 539,585.4651 1836.541

SM-6 6.430.841.7590 539,641 4674 1834.887

SM-7 6,430.834.5289 339,680.5243 1834.709

SM-8 6.430,828.6994 539,712.4350 1834.681

SM-9 6.430,828.8720 539,582.4750 1836.547

SM-10 6.430.818.6353 539.638.2030 1834.943

SM-11 6.430,812.8276 539,676.083% 1834.744

SM-12 6.430.806.7973 539,708.9837 1834.635

""Horizontal datum U.S. State Plane 1983; vertical datum National Geodetic Vertical Datum of 1929

3312 UCH4

The UC-4 Mud Pit C soil cover was constructed to assist the design and planning for the
construction of the UC-1 CMP cover. The UC-4 cover used a geosynthetic clay liner as opposed
to the vegetated monolayer cover used at UC-1. Two permanent SMs (west and east
monuments) were installed in the cover to provide elevation control for measuring subsidence of
the cover. A survey plat of the SM locations can be found in Appendix B. The baseline
subsidence survey was completed on October 12, 1999, and is used as the reference survey to
calculate subsidence. The UC-4 baseline survey locations and elevations are provided in

Table 2.

Based on site specific geotechnical data, the amount of consolidation (settling) of the UC-4 cover
and mud pit was calculated to be less than 5 cm (2 in.), with 90 percent of this settling expected
to occur within the first year. Monthly surveys were conducted from October 1999 through

June 2000 to determine if the settling rate of the cover was within the design specifications
detailed in the CAP (DOE/NV, 2000). '

12
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TABLE 2. UC-4 MONUMENT COORDINATES AND BASELINE ELEVATIONS

Subsidence Coordinates' (m) Baseline Elevation (m)

Monument . ) October 12, 1999
Northing (ft) Easting (ft)

West Monument 6.435.982.965 538.,966.436 1999 269

East Monument 6.435,978.404 538,992.231 1999.062

" Horizontal datum U.S. State Plane 1983; vertical datum North American Vertical Datum of 1929

3.3.2 Subsidence Survey Results

3321 UC-1

Elevations and baseline subsidence data are provided in Table 3 and presented in graphical form
in Figure 4. The settling pattern that has been seen since December 2000 appears to have
stabilized during the current monitoring period, with most survey monuments showing little to
no change from the March 2004 to the September 2004 surveys. The degree of settling in both
the relocation trench and in the CMP is within the predicted range and shows no unusual
subsidence. The data collected over the CMP section of the cover indicate that the largest
subsidence is located along the center line of the CMP, including SM-6, SM-7, and SM-8. This
was expected due to the thicker layer of mud in this area. The northern monuments, SM-2,
SM-3, and SM-4, show the least subsidence due to the thinner layer of mud along this margin of
the cover. The greatest degree of settling continues to be on SM-6, which has subsided a total of
11.1 cm (4.3 in.) since the baseline survey in December 2000.

3.32.2 UCH4

Elevations and baseline subsidence data are provided in Table 4 and presented in graphical form
in Figure 5. Both the east and west monuments indicate a slight rise in elevation in the

March and September surveys. Settling of the west monument is still slightly greater than the
predicted settling of 5 cm (2 in.), with a total subsidence of 6.0 cm (2.4 in.) since the baseline
survey in October 1999. The east monument has subsided a total of 2.1 cm (0.8 in.) since the
baseline survey. The largest changes occurred within the first year, as expected. Settling of the
monuments appears to have stabilized.

Monitoring of the UC-4 cover, as specified in the closure plan, was to continue for at least two
years after the initial monthly surveys. The subsidence surveys at UC-4 will continue until all
monuments have stabilized.

13
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TABLE 3. UC-1 MONUMENT ELEVATIONS AND SUBSIDENCE
ELEVATION AT TOP OF MONUMENT'
SUBSIDENCE (m)
Date
SM-1 SM-2 SM-3 SM-4 SM-5 SM-6 SM-7 SM-8 SM-9 || SM-10 | SM-11 || SM-12
12/04/2000 | 1836.604 | 1835.154 | 1834.995 | 1834.854 | 1836.541 | 1834.887 | 1834.709 | 1834.681 | 1836.547 | 1834.943 | 1834.744 | 1834.635
Baseline 0 0 0 0 0 0 0 0 0 0 0 0
1836.603 | 1835.149 | 1834991 | 1834.850 | 1836.540 | 1834.880 | 1834.704 | 1834.676 | 1836.545 | 1834.940 | 1834.741 | 1834.641
Lot -0.001 -0.005 | -0.004 | -0.004 | -0001 | -0007 | -0.005 | 0005 | -0.002 | -0.003 | -0.003 0.006
X 1836.607 | 1835.150 | 1834.992 | 1834.849 | 1836540 | 1834.879 | 1834.703 | 1834.674 | 1836.545 | 1834.937 | 1834.738 | 1834.630
P60 0.003 0.004 | -0.003 | -0005 | -0001 | -0.008 | -0.006 | -0007 | -0.002 | -0.006 | -0.006 | -0.005
1836.595 | 1835.147 | 1834.992 | 1834.845 | 1836.538 | 1834.874 | 1834.699 | 1834.669 | 1836.534 | 1834.933 | 1834.735 | 1834.622
gzl 0009 | -0.007 | -0.003 | -0009 | -0.003 | -0.013 | -0.010 | -0012 | -0.013 | -0.010 | -0.009 | -0.013
1836.584 | 1835.144 | 1834991 | 1834.841 | 1836.535 | 1834.869 | 1834.693 | 1834.662 | 1836.531 | 1834928 | 1834.731 | 1834.618
S 0020 | -0.010 | -0004 | -0013 | -0.006 [ -0018 | -0.0l16 | -0.019 | -0.016 | -0.015 | -0.013 | -0.017
1836.581 | 1835.144 | 1834993 | 1834.841 | 1836.534 | 1834.869 | 1834.691 | 1834.661 | 1836.529 | 1834.925 | 1834.728 | 1834.618
sEa -0.023 | -0.010 | -0002 | -0.013 | -0007 | -0.018 | -0.018 | -0.020 | -0.018 | -0.018 | -0.016 | -0.017
1836.579 | 1835.142 | 1834.992 | 1834.840 | 1836.534 | 1834.864 | 1834.689 | 1834.659 | 1836.529 | 1834.922 | 1834.726 | 1834.617
ol 0025 | -0012 | -0003 | -0.014 | -0.007 | -0.023 | -0.020 | -0.022 | -0.018 | -0.021 -0.018 | -0.018
1836.577 | 1835.141 | 1834.991 | 1834.838 | 1836.532 | 1834.862 | 1834.686 | 1834.656 | 1836.529 | 1834.920 | 1834.723 | 1834.614
e 0027 | -0.013 | -0004 | -0.016 | -0009 | -0025 | -0023 | -0.025 | -0.018 | -0.023 | -0.021 | -0.021
1836.575 | 1835.140 | 1834.991 | 1834.838 | 1836.531 | 1834.859 | 1834.685 | 1834.655 | 1836.529 | 1834.921 | 1834.723 | 1834.614
ORI 0029 | 0014 | -0004 | -0016 | -0.010 | -0.028 | -0.024 | -0026 | -0018 | -0.022 | -0.021 | -0.021
1836.582 | 1835.138 | 1834.988 | 1834.834 | 1836.530 | 1834.854 | 1834.681 | 1834.650 | 1836.527 | 1834.914 | 1834.719 | 1834.610
P 0022 | 0016 | -0.007 | -0020 | -0011 | -0.033 | -0.028 | -0031 | -0.020 | -0.029 | -0.025 | -0.025
1836.568 | 1835.132 | 1834.978 | 1834.824 | 1836.529 | 1834.835 | 1834.666 | 1834636 | 1836.523 | 1834.900 | 1834.703 | 1834.597
(100 0036 | -0022 | -0017 | -0030 | -0012 | 0052 | -0.043 | -0.045 [ -0024 | -0.043 | -0.041 | -0.038
1836555 | 1835.129 | 1834.976 | 1834.819 | 1836.523 | 1834.823 | 1834.656 | 1834.627 | 1836.513 | 1834.803 | 1834.695 | 1834.590
i 0.049 | -0025 | -0019 | -0035 | -0018 | -0064 | -0053 | -0.054 | -0034 | -0.050 | -0.049 | -0.045
1836.552 | 1835.123 | 1834.972 | 1834.811 | 1836519 | 1834.805 | 1834.644 | 1834.615 | 1836.509 | 1834.880 | 1834.682 | 1834.577
03/06/2003
0.052 | -0.031 0023 | -0043 | -0.022 | -0.082 | -0.065 | -0.066 | -0.038 | -0.063 | -0.062 | -0.058
1836.545 | 1835.122 | 1834.973 | 1834.807 | 1836.509 | 1834.795 | 1834.638 | 1834.609 | 1836.500 | 1834.874 | 1834.677 | 1834.573
P 0059 | 0032 | -0022 | -0.047 | -0032 | -0092 | -0.071 | -0072 | 0047 | -0.069 | -0.067 | -0.062
1836.544 | 1835116 | 1834.968 | 1834.800 | 1836.507 | 1834.781 | 1834.628 | 1834598 | 1836.496 | 1834 864 | 1834.666 | 1834.562
1307 0060 | -0038 | -0027 | -0054 | -0034 | -0.106 | -0.081 | -0.083 | -0.051 -0.079 | -0.078 | -0.073
1836.541 | 1835.117 | 1834.970 | 1834.800 | 1836.503 | 1834.776 | 1834.626 | 1834.596 | 1836.496 | 1834.862 | 1834.665 | 1834.560
09/15/2004
0063 | -0037 | -0025 | -0054 | -0038 | -0.111 -0.083 | -0085 | -0.051 | -0.081 | -0079 | -0.075

"Vertical datum National Geodetic Vertical Datum of 1929 in meters
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TABLE 4. UC-4 MONUMENT ELEVATIONS AND SUBSIDENCE

ELEVATION AT TOP OF MONUMENT'
Date SUBSIDENCE (m)
West Monument East Monument
10/12/1999 1999.269 1999.062
Baseline 0.000 0.000
1999.260 1999.056
11/29/1999
-0.009 -0.006
1999254 1999.052
01/14/2000
-0.015 -0.010
1999.251 1999.053
02/28/2000
-0.018 -0.009
1999247 1999.052
03/28/2000
-0.022 -0.010
1999242 1999.05
04/27/2000
-0.027 -0.012
1999241 1999.05
06/01/2000
-0.028 -0.012
1999216 1999.037
02/13/2002
-0.053 -0.025
1999214 1999.039
08/27/2002
-0.055 -0.023
19992 | 1999.036
03/06/2003
-0.039 -0.026
1999207 1999.035
09/26/2003
-0.062 -0.027
1999208 1999.036
03/10/2004
-0.061 -0.026
1999.209 1999.041
09/14/2004
-0,060 -0.021

“Vertical datum National Geodetic Vertical Datum of 1929 in meters
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3.4 VEGETATION SURVEY
3.4.1 Background

The fenced UC-1 CMP cover and adjacent unfenced disturbed area were seeded in the autumn
of 2000, and 5,000 transplants were planted on the soil cover in the spring of 2001.
Evapotranspiration by the vegetation reduces infiltration and percolation of storm water through
the cover. The vegetation also helps reduce erosion of the cover by wind and water by reducing
surface velocities.

Post-closure requirements for this site include periodic vegetation surveys to assess the
establishment of a healthy and stable vascular plant cover and to monitor its effectiveness. A
preliminary evaluation of the site was conducted in July 2001 to confirm germination, and
subsequent surveys were conducted in October 2001, March 2002, September 2002, and

June 2003 to evaluate the density, diversity, and overall condition of the vegetation. These
evaluations demonstrated successful establishment of healthy plant communities and adequate
resistance of the plants to cold weather. Seeded vegetation in the adjacent area outside the fence
has not done as well as the vegetation on the cover due to animal grazing.

On June 2, 2004, a vegetation survey was performed and is summarized in the following
sections. In 2003 and 2004, a cover point projection device was used to estimate plant cover,
which provided greater accuracy than visual estimates used in earlier surveys. An area with a
well-established native plant community was used to provide a reference point with which to
compare the cover vegetation. The complete vegetation monitoring report, which was prepared
in August 2004, is included in Appendix C.

3.4.2 Survey Results

Remediation vegetation success is evaluated by comparing plant cover, density, and diversity to
a reference area of well-established plants. For this remediation program, no percentage
standards have been established. For similar projects at the Tonopah Test Range, 60 percent of
native levels at ten years after vegetation is deemed successful. For this project at this stage,
vegetation is deemed successful if plant cover and density are on track to being similar to the
native vegetation.

Total plant cover declined slightly this year after showing a steady increase from March 2002 to
June 2003. Total plant cover on the UC-1 CMP cap was 28 percent in 2003 and decreased to
23.2 percent in 2004, which was slightly less than the reference area. The reduction in cover is
probably a result of the continued effects of below normal Precipitation. Plant density continues
to decrease from a high of 44.1 plants per square meter (m”) in 2001 to a low of 22.1 plants per
square meter in 2004. The decreases in plant density suggest that a percentage of the plants are
dying annually as resources become more limited. However, the plant density on the revegetated
areas is still more than double that of the reference area. Plant diversity has also declined each
year but continues to be higher on the CMP cap compared to the native vegetation on the
surrounding areas.

On the revegetated unfenced perimeter areas, total plant cover decreased from 2003 to 2004 as a
result of heavy animal grazing. Overall plant density on the adjacent revegetated areas also
decreased slightly from 2003 to 2004. As seeds were germinating and young seedlings tried to
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root and become established, they were quickly exposed to herbivores, and many young
seedlings did not survive. As a result, there are about half as many plant species on adjacent
disturbed areas as there are on the CMP cap. Many plants on the CMP cap flower and set seed
annually. Seed from surrounding native plant communities is also infiltrating these sites. With
favorable growing conditions, more species may eventually become established, and plant
diversity will improve.

3.4.3 Summary and Conclusions

The 2004 survey results indicate the revegetation has been very successful. The success of
revegetation efforts at CAU 417 can be declared if plant cover and density on the revegetated
areas are similar to corresponding values from a native plant community or reference area.
Based on plant density, both the CMP and adjacent disturbed areas would exceed any criteria for
successful revegetation. There are twice as many plants on the CMP and 50 percent more plants
on the adjacent disturbed areas than on the reference area. Plant cover on the CMP was

96 percent of plant cover in the native plant community, which is down from the 112 percent

in 2003. Cover on the disturbed areas was only 64 percent of plant cover in the native plant
community, also down from 77 percent in 2003. Even though plant cover may be lower in 2004
than in 2003, it is still in good condition considering that precipitation has been below normal
since the first growing season in the spring of 2001.

Vegetation should continue to be monitored to document any changes in the plant community
and identify conditions that could potentially require remedial action in order to maintain a
viable vegetative cover on the site, especially the CMP. However, given the apparent success of
the vegetation program, it is suggested that future surveys be conducted once every two years or
as needed to help monitor the health of the vegetation. TDR soil moisture monitoring will
continue to provide a measure of the success of the vegetated cover to limit infiltration of
precipitation to the waste materials below. Quarterly visual inspections and photographic
documentation will also provide a means to monitor changes in the state of the vegetation on the
cover, such as plant disease, bald areas, or unusual weather conditions.

3.5 MAINTENANCE AND REPAIR

Copies of the field notes recorded and the photographs taken during the maintenance and repair
activities conducted during 2004 are located in Appendix A.

3.5.1 UC-1 Maintenance and Repair

The only maintenance activity performed at UC-1 in 2004 was placement of stickers with
updated contact information on the site warning signs. This activity was performed during the
June inspection.

3.5.2 UC-3 Maintenance and Repair

Stickers with updated contact information were placed on the site warning signs during the
June inspection. Two concrete monuments were installed on July 20-22, 2004, on the UC-3
Southern Outlier site (CAS 58-25-01), and signs were attached to the monuments during the
September inspection.
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3.5.3 UC-4 Maintenance and Repair

Stickers with updated contact information were placed on the site warning signs during the

June inspection. Brush and weeds were removed from the Mud Pit C cover on July 20, 2004.
Six concrete monuments were installed around Mud Pits A and B on July 20-22, 2004, to better
demarcate the pit perimeters. The top 15 inches of the Mud Pit A monuments were painted blue.
and the top 15 inches of the Mud Pit B monuments were painted red. Signs were attached to the
monuments during the September inspection.
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4.0 SOIL MOISTURE MONITORING

4.1 INTRODUCTION

The CNTA UC-1 CMP monolayer cover is designed to limit infiltration of moisture into the
disposal unit by evapotranspiration from vegetation that was established on the cover for that
purpose. The cover performance is monitored using TDR sensor data to provide a profile of the
water content in the cover. The soil water content profile will determine whether the cover is
performing as designed and if it is in compliance with the closure plan and agreements.

The point of compliance for the UC-1 CMP cover is at the depth of the deepest TDR soil
moisture probe, which is approximately 1.07 m (3.5 ft) below ground surface. Cover compliance
criteria will be based on the soil moisture content of the cover. The specific criteria will not be
set until the cover has had sufficient time to reach equilibrium. Once the soil moisture content in
the cover has reached equilibrium, soil moisture compliance values will be agreed upon with the
NDEP.

The soil moisture content is obtained using a Campbell Scientific TDR-100 Time Domain
Reflectometer and a data logger housed in an instrument vault located just off the southern edge
of the cover. TDR sensors were buried in the cover at two locations during cover construction.
At both locations, two TDR sensors were placed at each of the following depths: 0.15, 0.46,
0.76, and 1.07 m (0.5, 1.5, 2.5, and 3.5 ft) below the surface of the cover (Figure 3). The TDR
nests are located approximately 48 m (157 ft) northwest and 48 m (157 ft) northeast of the
instrument vault. Data are collected daily from each TDR sensor and stored in a data logger
located in the instrument vault. The stored TDR and precipitation data are automatically
transmitted via a satellite uplink to a Geostationary Operational Environmental Satellite

(GOES 10) for relay to the National Oceanic and Atmospheric Administration’s Wallops Island,
Virginia, earth station. The data are retrieved from the earth station twice weekly for processing,
analysis, and archive.

The TDR probes were calibrated to Volumetric Moisture Content (VMC) using a “dry-down”
method with native soil and the full cable length. The results of the calibration indicated that a
site-specific calibration equation should be used instead of the standard Topp equation. [t was
also found that because of the long cable lengths and soil conductivities, the TDR reflection end
points were extremely flat under saturated and near-saturated conditions resulting in unreliable
data in these regions.

A 4™ order polynomial fit of the calibration data over the range of 5 to 35 percent VMC yielded
the following calibration equation:

VMC (%) = -308.701 + 373.1803(L/L) — 163.644(L/L)? +31.82972(L/L)’ — 2.25548(L/L)"*

Where L/L is the ratio of trace length to probe length as recorded by the data logger.
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4.2 PRECIPITATION DATA

Precipitation data are collected at the UC-1 CMP cover by a Campbell Scientific TE525 tipping
bucket rain gauge fitted with a CS705 precipitation adapter for snowfall measurements. The rain
gauge data are collected and stored by the data logger until the daily TDR and precipitation data
are transmitted via a satellite uplink to an earth station in Wallops Island, Virginia. The data are
retrieved from the earth station twice weekly for processing, analysis, and archive.

The precipitation record for the UC-1 CMP cover is presented in Figure 6. The total
precipitation for Calendar Year 2004 was 15.4 cm (6.08 in.) which is considered above average.

4.3 SOIL MOISTURE MONITORING RESULTS
4.3.1 Discussion of Analytical Data Trends

In September 2002, the ground surface above each TDR nest was seeded. A straw mulch layer
was placed over the nests in November 2002, and each was irrigated with 20 gallons of water to
assist germination in the spring. Inspections during subsequent years indicate that vegetation is
becoming established.

Graphs of the TDR-derived soil moisture content, combined with the daily precipitation from the
rain gauge, are presented in Figures 7 through 10. Each TDR location (east and west) is
composed of two separate stacks of four TDR probes, designated as Nest A and Nest B. The
nests are set approximately 1 m (3.3 ft) apart and are used to form a redundant measurement
profile. The east nest is located near the centerline of the cover where the mud thickness is the
greatest, while the west nest is located further up the flank of the CMP cover where the
underlying mud layer is thinner. The east nest was placed to monitor the area where maximum
soil water content would be expected, that is, near the cover drainage channel and over an area of
maximum mud thickness where the weight of the cover would force the most excess water from
the underlying drilling mud. The west nest was placed in an area more representative of the
cover in general.

The soil moisture graphs, Figures 7 through 10, show several responses: the initial conditions,
wetting events, infiltration, and the return to steady-state conditions under both barren and
vegetated conditions. The initial conditions at the beginning of the data collection reflect the
disturbed soil’s intrinsic moisture conditions. The installation of the TDR probes is described in
detail in the CR (NNSA/NV, 2001). The trenching and compaction of each of the soil lifts
disturbed the soil profile and resulted in a vertical moisture content profile that was not
necessarily monotonic with depth as would be expected with a natural profile. Consequently,
some depths appeared wetter than others and will remain so until the system fully equilibrates.
As noted earlier, vegetation is not established directly over the TDR nests, only surrounding
them. Therefore, some excess infiltration and lower than normal evapotranspiration can be
expected until the vegetation over the TDR nests become established.

Wetting events can be seen as a rapid rise in the VMC in the shallow depths and lag in time as
this pulse moves down through the cover soil to depth. All the profiles indicate a rapid increase
in moisture content at the end of February 2001. This is coincident with temperatures rising
above the freezing point, which allowed the snow melt to infiltrate as a sudden pulse. The rate of
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infiltration on the barren cover was remarkable, especially on the west nests. Both the east and
west nests remained very wet through July 2001, when the moisture contents began to fall, due to
germination of the plant cover and evapotranspiration over the hot summer months. At the 1.1 m
(3.5 ft) depth for both nests, the soil was saturated. This was a primary design feature of the
cover and is due to the weight of the cover and settling, which forces the water out of the mud,
making it available for root uptake and evapotranspiration.

Starting in 2002, at which point the vegetation was established, smaller scale wetting events were
seen at both nests starting each year in mid-January and with snow melt, occurring each
February. This infiltration can be seen each year until mid-June when, due to evapotranspiration
from the vegetation and low seasonal precipitation, the profile shows a very rapid drying trend
throughout the cover to a depth of 1.1 m (3.5 ft). With the exception of the 1.1-m (3.5-ft) probes
on the east nests, by the end of January 2003, moisture contents at depth are between 11 and

14 percent VMC and appear to have stabilized. Considering the above average rainfall this year
and the stable conditions that have been observed during the drought period, it is expected that
the compliance criteria can be established in the next reporting period.

The most recent results obtained indicate the cover system is performing as designed, with most
VMC values decreasing from a maximum of 35 percent VMC in 2001 to about 12 percent VMC
by the end of December 2004. Saturated conditions are still observed at depth at the cover-mud
interface on the eastern nests, where the mud thickness and subsidence are the greatest. The
western nests show a uniform dry profile with stable conditions below 0.76 m (2.5 ft) in depth.

Both TDR nests present a very similar profile and indicate that the cover is performing as
designed, with evapotranspiration effectively removing water from the cover.

4.3.1.1 East TDR Nests

The east TDR nests are located near the drainage channel at about the center of the cover. Both
run-on from precipitation events and water pressed out from the thickest portion of the
underlying mud were expected to produce the highest soil moisture content that would be found
on the CMP cover. Data obtained for both of the east nests indicate that to be the case. TDR
data obtained from the 1.1-m (3.5-ft) depth are largely corrupted due to high moisture content
(saturated conditions) coupled with a very high soil conductivity. The combination of these
effects and the very long cable lengths created problems in measuring the reflected signal from
the TDR probes. As a result, the data are very noisy and practically missing at the 1.1-m (3.5-ft)
depth at both nests. Due to the high soil conductivities, for percent VMC values greater than
approximately 25 percent, the TDR data are outside the operation limits of the system, and the
moisture content should be estimated only as “greater than 25 percent VMC.”

Nest A and B both indicate dry stable conditions as were noted during the last reporting period.
The heavy rainfall events in November and March 2004 show infiltration to approximately 0.5 m
(1.5 ft) before the majority was removed from the cover by evapotranspiration. Moisture content
measurements at depth are between 11 and 14 percent VMC and appear to have stabilized.

Both TDR nests present a very similar profile and indicate that the cover is performing as
designed with saturated conditions at the cover-mud interface and evapotranspiration effectively
removing water from the cover.
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4.3.1.2 West TDR Nests

The west TDR nests are located on the western flank of the CMP cover and represent the typical
conditions to be expected over the majority of the cover.

The data obtained from both west nests are not affected by the signal loss problems observed on
the east nests. The data presented are similar to those of the east nests, with the initial very wet
conditions extending from early March 2001 to approximately September 2001. Drying
conditions extend from the surface to depth from October 2001 to approximately October 2002
at which time the cover vegetation became established. Conditions remain dry and stable
through the current monitoring period with moisture content measurements between 12 and

14 percent VMC.

Moisture content measurements at the surface indicate wet conditions from the February 2004
and November 2004 precipitation events. Infiltration extended to approximately 0.5 m (1.5 ft)
before the majority was removed from the cover by evapotranspiration.

Both west nests present a very similar profile and indicate the cover is performing as designed,

with evapotranspiration effectively removing water from the cover. The moisture content at all
depths appears to be approaching steady state.
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5.0 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

5.1 SUMMARY

The inspections conducted at UC-1 indicated the continued integrity of the sites. No new cracks
or fractures were observed on the UC-1 CMP cover this year, and the cover did not exhibit any
signs of subsidence or erosion. The vegetation was healthy and well established. No issues were
identified with the fence, gate, or monuments. The signs may need to be replaced in the future;
however, stickers were placed on the fading signs with contact information during the

September inspection. No other maintenance or repairs activities were performed during 2004,
and none are recommended at this time.

The inspections at UC-3 indicated that the sites are in excellent condition. It was recommended
during the March inspection that new monuments be installed on the UC-3 Southern Outlier
(CAS 58-25-01), and this activity was performed in July. Signs were mounted on the
monuments during the September inspection. No other issues or concerns were identified, and
no maintenance or repair activities are recommended at this time.

Inspections performed at UC-4 indicated that the sites in good condition. It was recommended
during the March inspection to install six new monuments to better demarcate the boundary of
Mud Pits A and B. The monuments were installed in July, and signs were mounted on the
monuments during the September inspection. One new crack was identified on the south side of
the Mud Pit C cover during the June inspection. It did not progress to an actionable level

during 2004. No issues were identified with the monuments, fence, or gate. Weeds were
removed from the Mud Pit C cover in July. The signs may need to be replaced in the future;
however, stickers were affixed to the signs during the September inspection with updated contact
information. No other maintenance or repairs are recommended at this time.

The UC-1 settling trend that has been seen since December 2000 appears to have stabilized
during the current monitoring period, with most survey monuments showing little to no change
from the March 2004 to the September 2004 surveys. The degree of settling in both the
relocation trench and in the CMP is within the predicted range and shows no unusual subsidence.

Measurements at the UC-4 east and west monuments indicate a slight rise in elevation in the
March and September surveys. Subsidence at the west monument is still slightly greater than the
predicted settling of 5.0 cm (2.0 in.) with a total subsidence of 6.0 cm (2.4 in.) since the baseline
survey in October 1999. Settling of the monuments appears to have stabilized.

The June vegetation survey indicates that the UC-1 CMP revegetation has been very successful.
The vegetation should continue to be monitored to document any changes in the plant
community and identify conditions that could potentially require remedial action in order to
maintain a viable vegetative cover on the site. It is suggested that future vegetation surveys be
conducted once every two years or as needed to help monitor the health of the vegetation.

Precipitation was above average with an annual rainfall total of 15.4 cm (6.08 in.) in 2004.
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Soil moisture content data show that the UC-1 cover is performing as designed with saturated
conditions at the cover-mud interface and evapotranspiration effectively removing water from
the cover.

5.2

5.3

CONCLUSIONS

No significant concerns were noted during the quarterly inspections, and no further
maintenance or repairs are recommended at this time.

No significant concerns were noted on the subsidence surveys on UC-1 and UC-4.

The vegetation survey indicated that the vegetation on the UC-1 CMP and adjacent areas
is healthy and well established.

Soil moisture monitoring data indicate that the cover is performing as designed with
evapotranspiration effectively removing water from the cover.

With the above average rainfall this year and the steady state conditions that have been
observed during the drought period, it is expected that the soil moisture monitoring
compliance criteria will be established in the next reporting period.

RECOMMENDATIONS

Continue site inspections quarterly as scheduled to observe the condition of the covers,
fence, vegetation, signs, and monuments.

Continue subsidence surveys on UC-1. Continue subsidence surveys at UC-4 for one
more year to determine stable conditions.

Continue vegetation surveys once every two years or as needed to help monitor the health
of the vegetation.

Continue TDR data collection for at least one more year to establish equilibrium
conditions before establishing compliance criteria.
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CAU 417: CNTA UC-1 CENTRAL MUD PIT COVER, POST-CLOSURE MONITORING CHECKLIST i

Date of Last Inspection: \D/)AJQL Reason for Last Inspection: @gp_.‘l EL = s;pc (a. —
L

Responsible Agencymc\,\x el \ngaga E & Project Manager: -Sﬂ\.e = guﬁﬁ
Inspection Date: 2 A; g ‘D‘/ \

15 %
inspector (name, title, orqamzat[onkh,é_\c o e gw CA E'-—VM—{\ E\B/E %

Assistant Inspector (name, title, organization): L ; g _E_E S §.§ %4-3\-— ‘\'\@e' %LJ (%B

A. GENERAL INSTRUCTIONS
s

All checklist items must be completed and detailed comments made to document the results of the site inspection. The
completed checklist is part of the field record of the inspection. Additional pages should be used as necessary to ensure
that a complete record is made. Attach the additional pages and number all pages upon compietion of the inspection.

Any checklist line item marked by an inspector in a SHADED BOX, must be fully explained or an appropriate reference to
previous reports provided. The purpose of this requirement is to provide a written explanation of inspector observations
and the inspector's rationale for conclusions and recommendations. Explanations are to be placed on additional
attachments and cross-referenced appropriately. Explanations, in addition to narrative, will take the form of sketches,
measurements, annotated site maps.

The site inspection is a walking inspection of the entire site including the perimeter and sufficient transects to be able to
inspect the entire surface and all features specifically described in this checklist.

A standard set of color 35 mm photographs (or equivalent) is required. In addition, all anomalous features or new features
(such as changes in adjacent area land use) are to be photographed. A photo log entry will be made for each photograph
taken.

This unit will be inspected biannually with formal reporting to the Nevada Divisicn of Environmental Protection to be done
annually. The annual report will include an executive summary, this inspection checklist with field notes and photo log
attached, and recommendations and conclusions.

B. PREPARATION (To be completed prior to site visit)

EXPLANATION

1. Site as-built plans and site base map reviewed.

2. Previous inspection reports reviewed.

a.
inspections?
b. Was maintenance performed?

Were anomalies or trends detected on previous

| =3 9‘""‘0*’6 (...p{'TL ‘Bn’.»-.
S

3. Site maintenance and repair records reviewed.

Has site repair resulted in a change from as-built

a.
conditions?
b. Are revised as-builts availabie that reflect repair changes? S T ?f/ﬁ
C. SITE INSPECTION (To be completed during inspection) YES NO EXPLANATION

1. Adjacent off-site features within watershed areas.
a.

b.

e.

f.

2. Security fence, signs.

a.

Have there been:any changes in use of adjacent area?

Are there any new roads or trails?

Has there been a change in the position of nearby
washes?

Has there been lateral excursion or erosion/deposition of
nearby washes?

Are there new drainage channels?

Change in surrounding vegetation?

Displacement of fences, site markers, boundary markers,
or monuments?

Have any signs been damaged or removed?
(Number of signs replaced: )

Were gates locked?




CAU 417: CNTA UC-1 CENTRAL MUD PIT COVER, POST-CLOSURE MONITORING CHECKLIST

EXPLANATION , ,

\ 125\ o € 8-" Q"W‘S;’ v
v s

3. Waste Unit cover. YES

a. |s there evidence of settling?

b. |s there cracking?

c. |s there evidence of erosion around the cap (wind or
water)?

d. |s there evidence of animal burrowing?

e. Have the site markers been disturbed by man or natural
processes?

YRIAAAIA:

f. Do natural processes threaten to integrity of any cover or
site marker?

g. Other? \‘J/"ﬁ-

4. Vegetative cover.

a. |s perimeter fence or mesh fencing damaged?

b. |Is there evidence of horses ar rabbits on site?

¢. Is organic mulch and/or planis adequate to prevent
erosion?

d. Are weedy annual plants present? If yes, are they a
problem?

e. Are seeded plani species found on site?

f Is there evidence of plant mortality?

5  Photo Documentation

a. Has a photo log been prepared?

c. Number of photos expesed ( g' )

D. FIELD CONCLUSIONS

1. Is there an imminent hazard to the integrity of the unit? Ve
(Immediate report required)
ek
Person/Agency to whom report made: =
2. Are more frequent inspections required? e & " 39
‘ s ¥ w
3. Are existing maintenance/repair actions satisfactory? — iy
) = 3 S‘? A
4. |s other maintenance/repair necessary? Ll .
| | - v V. (v o€ # w
5. Is current status/condition of vegetative cover satisfactory? i £y vy

3> &

6. Rationale for fieid conclusions: -\pb pﬁ'ugr“\w, i m‘pa'\.—g LJ C,ma g{"r(
U“é %‘”“—'ﬂu&( [ \»u-. G)gs) COU rwem €
é\qu( oK
3 < ““("'J‘(“‘\ u._.rxc.;— D\"ﬂ

E. CERTIFICATION

| have conducted an inspection of the UC-1 Cental Mud Pit Cover, CAU 417, at the Central Nevada Test Area in accordance with
the Post-Closure Monitoring Plan (see Closure Report) as recorded on this checklist, attached sheets, field notes, photo logs, and
hotegraphs.

Printed Name: D//j’ 5“"‘—’
4

Chief Inspector's S%gna@’?
A
Date: 2/3:7 i /




CAU 417: CNTA UC-4 MUD PIT C COVER, POST-CLOSURE INSPECTION CHECKLIST

Date of Last Inspection:

Reason for Last Inspection:’@wa&ex o\ WERN
A X

Responsible Agencl?):C\\. \ \C)Q\MDG-_’ &

P
Project Manager: ‘\3

Inspection Date: /Qilo‘/

Inspector (name, title, organization): w.:b\(u

§ C [
Erpr Btz G -ColaNa\,

Assistant Inspector (name, title, organization): g\,\o.g_aq — %a\;\v—’gaw ‘@;R,:

A. GENERAL INSTRUCTIONS

1. All checklist items must be completed and detailed comments made to document the results of the site inspection. The
completed checklist is part of the field record of the inspection. Additional pages should be used as necessary to ensure
that a complete recerd is made. Attach the additional pages and number zll pages upon completion of the inspection.

3. Any checklist line item marked by an inspecter in a SHADED BOX, must be fully explained or an appropriate reference to
previous reports provided. The purpose of this requirement is to provide a written explanation of inspector cbservations
and the inspector's rationale for conclusions and recommendations. Explanations are to be placed on additional
attachments and cross-referenced appropriately. Explanations, in addition to narrative, will take the form of sketches,

measurements, annotated site maps.

4. The site inspection is a walking inspection of the entire site including the perimeter and sufficient transects to be able to
inspect the entire surface and all features specifically described in this checklist.

5. A standard set of color 35 mm photographs (or equivalent) is required.
(such as changes in adjacent area land use) are to be photographed. A photo log entry will be made for each photograph

taken.

6. This unit will be inspected biannually with formal reporting to the Nevada Division of Environmental Protection to be done
annually. The annual report will include an executive summary, this inspection checklist with field notes and photo log

attached, and recommendations and conclusions.

In addition, all anomalous features or new features

B. PREPARATION (To be completed prior to site visit)

EXPLANATION

1. Site as-built plans and site base map reviewed.

2. Previous inspection reports reviewed.

a. Were anomalies or trends detected on previous
inspections?

h. Was maintenance performed?

3. Site maintenance and repair records reviewed.

a. Has site repair resulted in a change from as-built
conditions?

b. Are revised as-builts available that reflect repair changes?

M A

C. SITE INSPECTION (To be completed during inspection)

YES

EXPLANATION

1. Adjacent off-site features within watershed areas.
a. Have there been any changes in use of adjacent area?
b. Are there any new roads or trails?

c. Has there been a change in the position of nearby
washes?

d. Has there been lateral excursion or erosuon/depos:tmn of
nearby washes?

e. Are there new drainage channels?
f.  Change in surrounding vegetation?
2. Security fence, signs.

a. Displacement of fences, site markers, boundary markers,
or monuments?

b. Have any signs been damaged or fgemoved?
(Number of signs replaced: ;h )

c. Were gates locked?




CAU 417: CNTA UC-4 MUD PIT C COVER, POST-CLOSURE INSPECTION CHECKLIST

3. Waste Unit cover, YES e) EXPLANATION

a. Isthere evidence of settling? Ptk

b. Is there cracking?

{
e 90’1;4}&& Q—_&&\A

c. Is there evidence of erosion around the cap (wind or S

water)?

; ; -
d. Is there evidence of animal burrowing?
; ‘ € L

e. Have the site markers been disturbed by man or natural - .;[P"Da S b\q’ )

processes? hect bao (a-f/’,-.l ?%d [
f. Is the vegetation on the cover?
g. Do natural processes threaten to integrity of any cover or i

site marker? panR T

h. Other? e B c_)_/;\, G é\"”f'{?

4. Photo Documentation

a. Has a photo log been prepared?

c. Number of photos exposed ( )

D. FIELD CONCLUSIONS

1. Is there an imminent hazard to the integrity of the unit?
(Immediate report required)

Person/Agency to whom report made:

2. Are more frequent inspecticns required?

3. Are existing maintenance/repair actions satisfactory?

4. |s other maintenance/repair necessary?

Vil \ ]
0. v 2/ &‘ ()ei {2« (O el

5. |s current status/condition of vegetative cover satisfactory?

6. Rationale for field conciusions: ?g\\'b gec-e-—\, }\ G-‘*-'XS &'\A (“cu-c-—-
N el S L s o st Ol 1y

% P .r’:eru :“/"A)[;v.s 4 /IPF"'

E. CERTIFICATION

| have conducted an inspection of the UC-4 Mud Pit C Cover, CAU 417, at the Central Nevada Test Area in accordance with the
Post-Closure Inspection Plan (see Closure Repor‘t ) as recorded on this checklist, attached sheets, field notes, photo logs, and
photographs.

Chief Inspector's Slgnature Printed Name: )"d/"‘f é—H'{r—

Title: G Qe—’ Date: J’A" /Df
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CAU 417: CNTA UC-1 CENTRAL MUD PIT COVER, POST-CLOSURE MONITORING CHECKLIST

Daie

of Last Inspection: 3/’-7/"?‘ Reason for Last Inspection:  ¢y-ks ﬂsf—@qsu&_

(
Responsible Agency: O} 2 Project Manager:  (JEFF §ﬁ;TIJ

Inspection Date: &/ /o4
77

lnspector (name, title, organization): %;mu_smd Euﬂm:&o.ﬂd Tasie Mge, AN EAL

| Assistant Inspector (name, title, organization): MfL.l-: ﬁo:{b , 7Ec LEAD, 5,&} EL

A. GENERAL INSTRUCTIONS

L

All checklist items must be completed and detailed comments made to document the results of the site inspection. The
completed checklist is part of the field record of the inspection. Additional pages should be used as necessary to ensure that a
complete record is made. Attach the additional pages and number all pages upen completion of the inspection.

Any checklist line item marked by an inspector in a SHADED BOX, must be fully explained or an appropriate reference to
previous reports provided. The purpose of this requirement is to provide a written explanation of inspector observations and the
inspectar's rationale for conclusions and recommendations. Explanations are to be placed on additional attachments and cross-
referenced appropriately. Explanations, in addition to narrative, will take the form of sketches, measurements, annotated site
maps.

The site inspection is a walking inspection of the entire site including the perimeter and sufficient transects to be able to inspect
the entire surface and all features specifically described in this checklist.

A standard et of color 35 mm photographs (or equivalent) is required. In addition, all anomalous features or new features (such
as changes in adjacent area land use) are to be photographed. A photo log entry will be made for each photograph taken.

This unit wili be inspected biannually with formal reporting to the Nevada Division of Environmental Protection to be done
annualiy. The annual report will include an executive summary, this inspection checklist with field notes and photo log attached,
and raconmmendations and conciusions.

B. PREPARATION (To be completed prior to site visit) YES NO EXPLANATION
1. Site as-built plans and site base map reviewed. X '
2. Previous inspection reports reviewed. X
a. Were anomalies or trends detected on previous inspections? X
5. Was maintenance performed?
3. Site maintenance and repair records reviewed. X
a. Has site repair resulted in a change from as-built conditions? X
b. Are revised as-builts available that reflect repair changes? N/A
| C. SITE INSPECTION (To be completed during inspection) YES NO EXPLANATION

1. Adjacent ofi-site features within watershed areas.

a. Have there be'c-m any changes in use of adjacent area? X

b. Are there any new roads or trails? : i X

c. Has there been a change in the position of nearby washes? E X

d. Has there been lateral excursion or erosion/deposition of e %
nearby washes? '

e. Are there new drainage channels? 1 X

f. Change in surrounding vegetation? X

2. Security fence, signs.

a. Displacement of fences, site markers, boundary markers, or it K

monuments?
. b. Have any signs been damaged or, remaoved? K

(Number of signs replaced: ﬂ i

c. Were gates locked? X




CAU 417: CNTA UC-1 CENTRAL MUD PIT COVER, POST-CLOSURE MONITORING CHECKLIST

3. Waste Unit cover. YES NO EXPLANATION
a. Is there evidence of settling? K
b. Is there cracking? K
c. Is there evidence of erosion around the cap (wind or water)? X
d. |s there evidence of animal burrowing? K
e. Have the site markers been disturbed by man or natural il X
processes?
f. Do natural processes threaten to integrity of any cover or site . i X
marker? :
g. Other? NoNE
4. \Vegetative cover.
a. s perimeter fence or mesh fencing damaged?
b. Is there evidence of horses or rabbits on site? o] K
¢. Is arganic mulch and/or plants adequate to prevent erosion? X &M v\'_,qc}d—n;-_u Einras”
d. Are weedy annual plants present? If yes, are they a problem? : "'_ 50“"3""? A‘:“\"‘"!"‘M’) nl;"“!'i&""'-
e. Are seeded plant species found on site? b
f. Is there evidence of plant morality? X
5. Photo Documentation
a. Has a photo log been prepared? R

c. Number of photos exposed ( 4 ) PV?":W'L‘“L + 3 addiendl (T 152 nests o+ gleel !,a,s

D. FIELD CONCLUSIONS

1. isthere an imminent hazard to the integrity of the unit? £ i X
(lImmediate report required)

Person/Agency to whom report made:

2. Are more frequent inspections required? X

3. Are existing maintenance/repair actions satisfactory? _ X _

4, Is other maintenance/repair necessary? | o X =

5. Is current status/condition of vegetative cover satistactory? X | excellet cvver - sat- m‘-‘;:"—

Rationale for field conclusions: '10” A walkledows m pﬂ-rrv‘-d‘f‘ # %&uh) shois no w
Q adddismal cpachoy # sul,s.ah-ce. Exce et v‘gdﬁ}% u»H\asﬁc sw«..-.L,...A-,.Uy,
Lol & ?owuf c:-J—-L AH Sigas a place . No amimal fme-'“-'- a/)/)n,—e..:"

()]

E. CERTIFICATION

| have conducted an inspection of the UC-1 Cental Mud Pit Cover, CAU 417, at the Central Nevada Test Area in accordance with the
Post-Closure Monitoring Plan (see Closure Report) as recorded on this checklist, attached sheets, field notes, photo logs, and
photographs.

A &A Shaucwn A. Buraisow

Chief Inspector's Signature: Printed Name:

“Thsie Mot.. _ d/l?/ﬂ‘“f




CAU 417: CNTA UC-4 MUD PIT C COVER, POST-CLOSURE INSPECTION CHECKLIST

Date of Last Inspection: 3/7—2—/03{ Reason for Last Inspection: Q.,_qd-e,iy poosr- Closw{_.
1

Responsible Agency: B/‘j E}L Project Manager: JEW— Smrru—

Inspection Date: QZZ? /alvf

Inspector (name, title, organization): SHAU N Bu.a'_ulsal\.i_, Thse MAnAGERL | Aa ER
Assistant Inspector (name, title, organization): Mg Frovy . TEcH LgAbD BN ER

A. GENERAL INSTRUCTIONS
1

All checklist items must be completed and detailed comments made to document the results of the site inspection. The
completed checklist is part of the field record of the inspection. Additional pages should be used as necessary to ensure that a
complete record is made. Attach the additional pages and number all pages upon completion of the inspection.

2. Any checklist line item marked by an inspector in a SHADED BOX, must be fully explained or an appropriate reference to
previous repors provided. The purpose of this requirement is to provide a written explanation of inspector observations and the
inspector's rationale for conclusions and recommendations. Explanations are to be placed on additional attachments and cross-
referenced appropriately. Explanations, in addition to narrative, will take the form of sketches, measurements, annotated site
maps.

3. The site inspection is a walking inspection of the entire site including the perimeter and sufficient transects to be able to inspect
the entire surface and all features specifically described in this checklist.

4. A standard set of color 35 mm photographs (or equivalent) is required. In addition, all anomalous features or new features (such |
as changes in adjacent area land use) are to be photographed. A photo log entry will be made for each photograph taken.

5. This unit will be inspected biannually with formal reporting to the Nevada Division of Environmental Protection to be done
annually. The annual report will include an executive summary, this inspection checklist with field notes and photo log attached,
and recommendations and conclusions.

B. PREPARATION (To be completed prior to site visit) YES NO EXPLANATION
1. Site as-built plans and site base map reviewed. K
2. Previous inspection reports reviewed. K
a. Were anomalies or trends detected on previous inspections? X
b. Was maintenance performed? ] X
3. Site maintenance and repair recards reviewed. X
a. Has site repair resulted in a change from as-built conditions? X
b. Are revised as-builts available that reflect repair changes? M/A j ] ]
C. SITE INSPECTION (To be completed during inspection) YES NO EXPLANATION

1. Adjacent off-site features within watershed areas.
a.

B

e.

f:

2. Security fence, signs.

a.

Have there been any changes in use of adjacent area? ' K

Are there any new roads or trails?

Has there been a change in the position of nearby washes?

Has there been lateral excursion or erosion/deposition of
nearby washes?

Are there new drainage channels? K

Change in surrounding vegetation? X

Displacement of fences, site markers, boundary markers, or X
monumenis?

Have any signs been damaged or yemoved? X
(Number of signs replaced: ['; )

Were gates locked? X




CAU 417: CNTA UC-4 MUD PIT C COVER, POST-CLOSURE INSPECTION CHECKLIST

3. Waste Unit cover. YES NO EXPLANATION
a. Is there evidence of setiling? : K
b. Is there cracking? L A—ﬁsfw m .
c. Is there evidence of erosion around the cap (wind or water)? K

d. Is there evidence of animal burrowing?

NE Monumed Mun Pr A has

e. Have the site markers been disturbed by man or natural ; . b

processes? K dwo bulled ﬂ"—-'iﬂ-‘) Minav e

Some. 105 o Fumblecseeds wi
f. |s the vegetation on the cover?
g X on cover— ta be addressed sacaf

g. Do natural processes threaten to integrity of any cover or site

marker? X
h. Other? K

4. Photo Documentation

a. Has a photo log been prepared? LN

c._Number of photos exposed ( 5 ) fover— E , oEA- LY, S Evb > B SE Fub—+ W, SF END > AS

D. FIELD CONCLUSIONS

1. lsthere an imminent hazard to the integrity of the unit? : ¥
(Immediate report required) i

Person/Agency to whom report made:

2. Are more frequent inspections required? : X

3. Are existing maintenance/repair actions satisfactory? X

4. |s other maintenance/repair necessary”? : X TMUM e mhdﬁld*o
5. ls current status/condition of vegetative cover satisfactory? lJ( : see €. telow

6. Rationale for field conclusions: Pw;mder welle ¢ Wﬂ)‘?& N indicate 5“!'& $s be & (j“-"Q

condidor. suarddl, Fentiy d Signs in excelled comdihds . One news cracl om Yo
swutl. u!af noted (l%:;; Lok el Jeteroh dplacamsnt—to be monitened ) Tamblewsceds

on_Couly -Fp ",'0 L-L );\ ne,uf-—"}w hm:»-é-we., adﬂ\”]‘:f.

E. CERTIFICATION

| have conducted an inspection of the UC-4 Mud Pit C Cover, CAU 417, at the Central Nevada Test Area in accordance with the Post-
Closure Inspection Plan (see Closure Report) as recorded on this checklist, attached sheets, field notes, photo legs, and photographs.

Buf B Stiwucins Bubtissn)

Chief Inspector's Signature: Printed Name:

Thsic MAVALER //2,1/9‘(




CAU 417: CNTA UC-1 CENTRAL MUD PIT COVER, POST-CLOSURE MONITORING CHECKLIST

Date of Last Inspection: é;/q,e jﬂu} Reason for Last Inspection: (WALLYFCi s

Responsible Agency: Bl sr_ Project Manager. Je£F Sw i Hy

Inspection Date: 4 [12 !ehf

-— S—
Inspector (name, title, organization): A Liggs [IBsseh . TI5cH {(Fab ., %b\ [

|L_Assistant Inspector (name, title, organization): SWM Preu 1Son ,Tég Yop Eé B

A. GENERAL INSTRUCTIONS

1. All checklist items must be completed and detailed comments made to document the results of the site inspection. The
completed checklist is part of the field record of the inspection. Additiona! pages should be used as necessary to ensure
that a complete record is made. Attach the additional pages and number all pages upon completion of the inspection.

3. Any checklist line item marked by an inspector in a SHADED BOX, must be fully explained or an appropriate reference to
previous reports provided. The purpose of this requirement is to provide a written explanation of inspector observations
and the inspector's rationale for canclusions and recommendations. Explanations are fo be placed on additional
attachments and cross-referenced appropriately. Explanations, in addition to narrative, will take the form of sketches,
measurements, annotated site maps.

4. The site inspection is a walking inspection of the entire site including the perimeter and sufficient transects to be able to
inspect the entire surface and all features specifically described in this checklist.

5. A standard set of color 35 mm photographs (or equivalent) is required. In addition, all anomalous features or new
features (such as changes in adjacent area land use) are to be photographed. A photo log entry will be made for each
photograph taken.

6. This unit will be inspected biannually with formal reporting to the Nevada Division of Environmental Protection to be done
annually. The annual report will include an executive summary, this inspection checklist with field notes and photo log
attached, and recommendations and conclusions.

B. PREPARATION (To be completed prior to site visit) YES NO EXPLANATION

1. Site as-built plans and site base map reviewed. o
i

2. Previous inspection reports reviewed.

a. Were anomalies or trends detected on previous
inspections?

AN

b. Was maintenance performed?

3. Site maintenance and repair records reviewed. il

a. Has site repair resulted in a change from as-built

\

conditions?
b. Are revised as-builts available that reflect repair changes? )i
C. SITE INSPECTION (To be completed during inspection) YES EXPLANATION

1. Adjacent off-site features within watershed areas.

a. Have there been any changes in use of adjacent area?

b. Are there any new roads or trails?

c. Has there been a change in the position of nearby
washes?

d. Has there been lateral excursion or erosion/deposition of
nearby washes?

e. Are there new drainage channeis?

I8k VIV P

f. Change in surrounding vegetation?

2. Security fence, signs.

a. Displacement of fences, site markers, boundary markers,
or monuments?

\

b. Have any signs been damaged or,removed?
(Number of signs replaced: ﬂ )

c. Were gates locked? /




CAU 417: CNTA UC-1 CENTRAL MUD PIT COVER, POST-CLOSURE MONITORING CHECKLIST

3.

4.

Waste Unit cover.
a. Is there evidence of settling?
b. Is there cracking?

c. |s there evidence of erosion around the cap (wind or
water)?

d. Is there evidence of animal burrowing?

e. Have the site markers been disturbed by man or natural
processes?

f. Do natural processes threaten to integrity of any cover or
site marker?

g. Other?

YES NO

EXPLANATION

L

/

=~

v

o
g

ey

v

Vegetative cover.
a. Is perimeter fence or mesh fencing damaged?
b. Is there evidence of horses or rabbits on site?

¢. |Is organic mulch and/or plants adequate to prevent
erasion?

d. Are weedy annual plants present? If yes, are they a
problem?

e. Are seeded plant species found on site?

f. Is there evidence of plant mortality?

NN

o pve biewas

ANEANANE AN

NMovruma!l secaSoe | Cz'\cwjfg_

5:

Photo Documentation
a. Has a photo log been prepared?

c. Number of photos exposed ( 5’ )

\

D. FIELD CONCLUSIONS

1.

Is there an imminent hazard to the integrity of the unit?
(Immediate report required)

Person/Agency to whom report made:;

(Brcevrpne  nodcd .

2. Are more frequent inspections required? 1

3. _Are existing maintenance/repair actions satisfactory? v

4. Is other maintenance/repair necessary? v

5. Is current status/condition of vegetative cover satisfactory? i

6. Rationale for field conclusions: AW F s {u ﬁxcef(cu:!’ omdion - No Bssuec o

E. CERTIFICATION

| have conducted an inspection of the UC-1 Cental Mud Pit Cover, CAU 417, at the Central Nevada Test Area in accordance
with the Post-Closure Monitoring Plan (see Closure Report) as recaorded on this checklist, attached sheets, field notes, photo
logs, and photographs.

Chi

—tadrié K
Inspector's Signature:

.
Printed Name: A §€#- ‘3%

Title: TécHwica  LEAD

Date: = /QZ /“/




CAU 417: CNTA UC-4 MUD PIT C COVER, POST-CLOSURE INSPECTION CHECKLIST

Date of Last Inspection: (, /7 § / O“/ . Reason for Last Inspection: @wa'ft’_ﬁ y

7
Responsible Agency: B g7 Project Manager: . | € == .S/ T/

Inspection Date: 'i/ZZ«ZB‘/

"
Inspector (name, title, organization): A'Lfss-f\ pesyirr, Tect (4. Bh Sp
g Fd

Assistant Inspector (name, title, organization): SHAU (rittn  Burnison, TAsk Mor. Bu 5

A. GENERAL INSTRUCTIONS

1. All checklist items must be completed and detailed comments made to document the results of the site inspection. The
completed checklist is part of the field record of the inspection. Additional pages should be used as necessary to ensure
that a complete record is made. Attach the additional pages and number all pages upon completion of the inspection.

3. Any checklist line item marked by an inspector in a SHADED BOX, must be fully explained or an appropriate reference to
previous reports provided. The purpose of this requirement is to provide a written explanation of inspector observations
and the inspector's rationale for conclusions and recommendations. Explanations are to be placed on additional
attachments and cross-referenced appropriately. Explanations, in addition to narrative, will take the form of sketches,
measurements, annotated site maps. :

4. The site inspection is a walking inspection of the entire site including the perimeter and sufficient transects to be able to
inspect the entire surface and all features specifically described in this checklist.

5. A standard set of color 35 mm photographs (or equivalent) is required. |In addition, all anomalous features or new
features (such as changes in adjacent area land use) are to be photographed. A photo log entry will be made for each
photograph taken.

6. This unit will be inspected biannually with formal reporting to the Nevada Division of Environmental Protection to be done
annually. The annual report will include an executive summary, this inspection checklist with field notes and photo log
attached, and recommendaticns and conclusions.

B. PREPARATION (To be completed prior to site visit) YES NO EXPLANATION

1. Site as-built plans and site base map reviewed.

2. Previous inspection reports reviewed.

Mgy crab o Sewfia
edgt o cover — vt affeding o+

® AW et S | noja ) ed
/eg Clatron mewcw}

inspections?

b. Was maintenance performed?

i
a. Were anomalies or frends detected on previous -
g
v

3. Site maintenance and repair records reviewed.

a. Has site repair resulted in a change from as-built
conditions? ‘/

b. Are revised as-builts available that refiect repair changes? N B

C. SITE INSPECTICN (To be completed during inspection) YES NO EXPLANATION

1. Adjacent off-site features within watershed areas.

1

a. Have there been any changes in use of adjacent area?

c. Has there been a change in the position of nearby

=
b. Are there any new roads or trails? 3
washes? L

d. Has there been lateral excursion or erosion/deposition of

nearby washes? —
e. Are there new drainage channels? b
f. Change in surrounding vegetation? o
2. Security fence, signs.
a. Displacement of fences, site markers, boundary markers, -
or monuments? .
b. Have any signs been damaged or removed? /

(Number of sians replaced: f] )

c. Were gates locked? /




CAU 417: CNTA UC-4 MUD PIT C COVER, POST-CLOSURE INSPECTION CHECKLIST

B

Waste Unit cover.
a. |Is there evidence of settling?
b. Is there cracking?

c. Isthere evidence of erosion around the cap (wind or
water)?

d. Is there evidence of animal burrowing?

e. Have the site markers been disturbed by man or natural
processes?

f. Is the vegetation on the cover?

g. Do natural processes threaten to integrity of any cover or
site marker?

h. Other?

YES

NO

EXPLANATION

o

Vio

Cilia_ < V_‘QC:“K-Q“
of cones

o ed J

"
v
-

[P
i.//
-

Photo Documentation

a. Has a photo log been prepared?

> )

c. Number of photos exposed (

FIELD CONCLUSIONS

Is there an imminent hazard to the integrity of the unit?
(Immediate report required)

Person/Agency to whom report made:

Are more frequent inspections required?

w v

Are existing maintenance/repair actions satisfactory?

v

o

Is other maintenance/repair necessary?

o

Is current status/condition of vegetative cover satisfactory?

v

Rationale for field conclusions: ¢ ¢ P! cond i e - vaTj (SN PO

5'5“5 o VAP Lo

eﬂﬂﬁ( D..[: POV "Qﬂ C‘/LBM:je-

Mo o retl on ot

E:

CERTIFICATION

| have conducted an inspection of the UC-4 Mud Pit C Cover, CAU 417, at the Central Nevada Test Area in accordance with the
Post-Closure Inspection Plan (see Closure Report) as recorded on this checklist, attached sheets, field notes, photo logs, and

photographs.

% -
Chief Inspector gratlre:

ALissa Tieeseg

Printed Name:

TEcHeae  EAD

Title:

i




CAU 417: CNTA UC-1 CENTRAL MUD PIT COVER, POST-CLOSURE MONITORING CHECKLIST

Date of Last Inspection: Reason for Last Inspection:

Responsible Agency: ZZcﬁf? Adaz}?-c Project Manager: I@@:‘ (s >

Inspection Date: o // (‘ﬁ(r
7

Inspector (name, title, organization): Z2c 8/ E SR f@. .éfﬁ?‘/f‘?’ E&/é(

Assistant Inspector (name, title, organization): 1, & 7 092 (2. 72Cy /QA.%"Z

A. GENERAL INSTRUCTIONS

1.

All checklist items must be completed and detailed comments made to document the results of the site inspection. The
completed checklist is part of the field record of the inspection. Additional pages should be used as necessary to ensure
that a complete record is made. Attach the additional pages and number all pages upon completion of the inspection.
Any checklist line item marked by an inspector in a SHADED BOX, must be fully explained or an appropriate reference to
previous reports provided. The purpose of this requirement is to provide a written explanation of inspector observations
and the inspector’s rationale for conclusions and recommendations. Explanations are to be placed on additional
attachments and cross-referenced appropriately. Explanations, in addition to narrative, will take the form of sketches,
measurements, annotated site maps.

The site inspection is a walking inspection of the entire site including the perimeter and sufficient transects to be able to
inspect the entire surface and all features specifically described in this checklist.

A standard set of color 35 mm photographs (or equivalent) is required. In addition, all anomalous features or new features
(such as changes in adjacent area land use) are to be photographed. A photo log entry will be made for each photograph
taken. .

This unit will be inspected biannually with formal reporting to the Nevada Division of Environmental Protection to be done
annually. The annual report will include an executive summary, this inspection checklist with field notes and photo log
attached, and recommendations and conclusions.

B. PREPARATION (To be completed prior to site visit) EXPLANATION
1. Site as-built plans and site base map reviewed.
2. Previous inspection reports reviewed.
a. Were anomalies or trends detected on previous
inspections?
b. Was maintenance performed?
3. Site maintenance and repair records reviewed.
a. Has site repair resulted in a change from as-built
conditions?
b. Are revised as-builts available that reflect repair changes? A/A
C. SITE INSPECTION (To be completed during inspection) YES NO EXPLANATION

1. Adjacent off-site features within watershed areas.

a.

b.

e.

f.

2. Security fence, signs.

a.

Have there been any changes in use of adjacent area?

s 7 A fFeeT efAreT

Are there any new roads or trails? Ron 1T re S &) oftasr

Has there been a change in the position of nearby
washes?

Has there been lateral excursion or erosion/deposition of
nearby washes?

s mete

Are there new drainage channels?

Change in surrounding vegetation?

Displacement of fences, site markers, boundary markeérs,
or monuments?

Have any signs been damaged of removed?
{Number of signs replaced: & )

Were gates locked?




CAU 417: CNTA UC-1 CENTRAL MUD PIT COVER, POST-CLOSURE MONITORING CHECKLIST

3. Waste Unit cover. YES NO /EXF’LANAT]ON

a. Is there evidence of settling?

b. Is there cracking?

c. Is there evidence of erosion around the cap (wind or
water)?

d. Is there evidence of animal burrowing?

e. Have the site markers been disturbed by man or
natural processes?

NAGNEER

f. Do natural processes threaten to integrity of any
cover or site marker?

N/

g. Other?

4. Vegetative cover.

a. ls perimeter fence or mesh fencing damaged?

NN

b. Is there evidence of horses or rabbits on site?

c. |s organic mulch and/or plants adequate to prevent
erosion?

d. Are weedy annual plants present? If yes, are they a
problem?

Ao [ (= sy

e. Are seeded plant species found on site?

o2/ Sopnnil Clboyer

f. Is there evidence of plant mortality?

5. Photo Documentati_on

a. Has a photo log been prepared?

c. Number of photos exposed ( # )

D. FIELD CONCLUSIONS

1. Is there an imminent hazard to the integrity of the unit?
(Immediate report required)

Person/Agency to whom report made:

Are more frequent inspections required?

Are existing maintenance/repair actions satisfactory?

Is other maintenance/repair necessary?

LA o L

Is current status/condition of vegetative cover
satisfactory?

6. Rationale for field conclusions: AT Lwa/ ﬁolj Je e S Ko L Canat 7dm

E. CERTIFICATION

| have conducted an inspection of the UC-1 Cental Mud Pit Cover, CAU 417, at the Central Nevada Test Area in
accordance with the Post-Closure Monitoring Plan (see Closure Report) as recorded on this checklist, attached
sheets, field notes, ph9§5’logs and photographs.

Chlef/nspectz/‘s Signature: Printed Name:b_.c_) /"'I g*’i‘ =
7
e Se G )\/ { )i/ o
e /4 CaC c Date- 5




CAU 417: CNTA UC-4 MUD PIT C COVER, POST-CLOSURE INSPECTION CHECKLIST

Date of Last Inspection: 9/}-1'/0‘7' Reason for Last Inspection: (Q LT ey
Responsible Agency: HA er Project Manager: Tell S tee
Inspection Date: 12 /¢ o

Inspector (name, title, organization): ! )h,‘_a {y €Me [/ .{;’2 g .g,g AT g?//_/ﬁf\

Assistant Inspector (name, title, organization): M, L. E/é<o 4;&_2’@ féérg:

A. GENERAL INSTRUCTIONS
1.

¥

All checklist items must be completed and detailed comments made to document the results of the site
inspection. The completed checklist is part of the field record of the inspection. Additional pages should be
used as necessary to ensure that a compiete record is made. Attach the additional pages and number all
pages upon completion of the inspection.

Any checklist line item marked by an inspector in a SHADED BOX, must be fully explained or an appropriate
reference to previous reports provided. The purpose of this requirernent is to provide a written explanation of
inspector observations and the inspector's rationale for conclusions and recommendations. Explanations are
to be placed on additional attachments and cross-referenced appropriately. Explanations, in addition to
narrative, will take the form of sketches, measurements, annotated site maps.

The site inspection is a walking inspection of the entire site including the perimeter and sufficient transects to
be able to inspect the entire surface and all features specifically described in this checklist.

A standard set of color 35 mm photographs (or equivalent) is required. In addition, all anomalous features or
new features (such as changes in adjacent area land use) are to be photographed. A photo log entry will be
made for each photograph taken.

This unit will be inspected biannually with formal reporting to the Nevada Division of Environmental
Protection to be done annually. The annual report will inciude an executive summary, this inspection
checklist with field notes and photo log attached, and recommendations and conclusions.

B. PREPARATION (To be completed prior to site visit) YES NO EXPLANATION

1. Site as-built plans and site base map reviewed.

2. Previous inspection reports reviewed.

a.

b.

Mminen ctack =+ & che

Were anomalies or trends detected on previous £
6 FemiT, Dopr no? pobec
7

inspections?

Was maintenance performed?

3. Site maintenance and repair records reviewed.

a.

b.

Has site repair resulted in a change from as-built
conditions?

Are revised as-builts available that reflect repair
changes?

C. SITE INSPECTION (To be completed during inspection)

EXPLANATION

1. Adjacent off-site features within watershed areas.

a.

e,

.

2. Security fence, signs.

a.

. Has there been lateral excursion or

Have there been any changes in use of adjacent
area?

Are there any new roads or trails?

Has there been a change in the position of nearby
washes?

erosion/deposition of nearby washes?

Are there new drainage channels?

Change in surrounding vegetation?

Displacement of fences, site markers, boundary
markers, or monuments?

Have any signs been damaged or femoved?
(Number of signs replaced: 4 )

Were gates locked?




CAU 417: CNTA UC-4 MUD PIT C COVER, POST-CLOSURE INSPECTION CHECKLIST

EXPLANATION

3. Waste Unit cover. ) ) YES

a. s there evidence of settling?

| A0 lanrs<

b. Is there cracking?

c. ls there evidence of erosion around the cap (wind or
water)?

d. Is there evidence of animal burrowing?

e. Have the site markers been disturbed by man or natural
processes?

f. Is the vegetation on the cover?

;O/
(e
[
L
v
e

g. Do natural processes threaten to integrity of any
cover or site marker?

AL

h. Other?

4. Photo Documentation

a. Has a photo log been prepared?

c. Number of photos exposed ( )

D. FIELD CONCLUSIONS

1. Is there an imminent hazard to the integrity of the unit?
(Immediate report required)

Person/Agency to whom report made:

Are more frequent inspections required?

Are existing maintenance/repair actions satisfactory?

|s other maintenance/repair necessary?

S R L L

Is current status/condition of vegetative cover
satisfactory?

6. Rationale for field conclusions: g¢ € 4 #op ()7 Coven (wAS ;ﬂf/'-“d 70 e
& fﬂ'/ f'o"‘/""""’. Contiove (Cescrar Carleciros

E. CERTIFICATION

| have conducted an inspection of the UC-4 Mud Pit C Cover, CAU 417, at the Central Nevada Test Area in
accordance with the Post-Closure Inspection Plan (see Closure Report) as recorded on this checklist, attached
sheets, field notes, photo logs, and photographs.

: /tﬂ?//‘Z’_’ Printed Nameb*"g/’(f ’ 6’:"“1 gl

Chief inspector's Signature:

e B Gl D5l
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PHOTOGRAPH LOG
PHOTOGRAPH | DATE DESCRIPTION

I 03/25/2004 | UC-1 View from south side looking west

2 03/25/2004 | UC-1 View from south side looking northwest
3 03/25/2004 | UC-1 View from south side looking north

4 03/25/2004 | UC-1 View from south side looking northeast
5 03/25/2004 | UC-1 View from south side looking east

6 03/25/2004 | UC-4 View from center looking west

7 03/25/2004 | UC-4 View from center looking east

8 03/25/2004 | UC-4 View from center looking southeast

9 06/29/2004 | UC-1 View from south side looking west

10 06/29/2004 | UC-1 View from south side looking northwest
11 06/29/2004 | UC-1 View from south side looking northeast
12 06/29/2004 | UC-1 View from south side looking east

13 06/29/2004 | UC-4 View from center looking west

14 06/29/2004 | UC-4 View from center looking east

15 06/29/2004 | UC-4 View from south side looking east

16 06/29/2004 | UC-4 View from south side looking west

17 07/22/2004 | UC-3 Monument installation

18 07/22/2004 | UC-4 Mud Pits A and B monument installation
19 09/22/2004 | UC-1 View from south side looking west
20 09/22/2004 | UC-1 View from south side looking northwest
21 09/22/2004 | UC-1 View from south side looking north
22 09/22/2004 | UC-1 View from south side looking northeast
23 ' 09/22/2004 | UC-1 View from south side looking east
24 09/22/2004 | UC-4 View from center looking west
25 09/22/2004 | UC-4 View from center looking east
26 09/22/2004 | UC-4 View from south side looking west
27 09/22/2004 | UC-4 View from south side looking east
28 12/15/2004 | UC-1 View from south side looking west
29 12/15/2004 | UC-1 View from south side looking northwest
30 12/15/2004 | UC-1 View from south side looking north

31 12/15/2004 | UC-1 View from south side looking northeast
32 12/15/2004 | UC-1 View from south side looking east
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PHOTOGRAPH | DATE DESCRIPTION
33 12/15/2004 | UC-4 View from center looking west
34 12/15/2004 | UC-4 View from center looking east
35 12/15/2004 | UC-4 View from south side looking west
36 12/15/2004 | UC-4 View from south side looking north
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03/25/2004

Photograph 1: UC-1 View from south edge looking west
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03/25/2004

Photograph 4. UC-1 View from south edge looking northeast
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Photograph 6: UC-4 View from center looking west
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s 03/25/2004

Photoraph 7: UC-4 View from center looking east

B 031252004

Phdtorap 8: UC-4 Vi frm center looking southeast
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Pofaph 9: UC-1 View fm south edge lookig west

06/29/2004

$
ing northwest
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Photograph 10: UC-1 View from south edge loo
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06/29/2004

| hotogrph 11: UC-1 View fr soth edge loking northeast

06/29/2004

Photograph 12: UC-1 View from south edge looking east
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= 06/29/2004

-

P UC-4 Vi from center lookin west
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EAy RN 06/29/2004 |

Photograph 15: '—4 View sohi eoki east

06/29/2004

Photograph 16: UC-4 View from south side looking west
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07/22/2004

A T

ks, | | 07/22/2004

Ub-4 Niud Plts A and B monument installation

Photograph 18:
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09/22/2004

Photograp 19: UC-1 View from south edge looking west

R G

Photoph 20: UC-1 View from south ed looking nrtht
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09/22/2004

Photograph 21: UC-1 View from south edge looking north

& 09/22/2004

Photograph 22: UC-1 View from south edge looking nrthet
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08/22/2004

Photograph 23: UC-1 View from south edge looking east

B 00202004 (SR

Photograph . —4 icf center lookin west
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097222004

Photograph25 : UC-4 View from center looking east

R 002212004

Photograph 2: C- View . south side Iooing wst
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Photograph 27: UC-4 View from south side looking east

5 B 12152004

UCl View from sutde looking st

Photograph 28:
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12/15/2004

Photograph 29: UC-1 View from south edge looking northwest
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S i 12/15/2004

g north
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12/15/2004

| 0tgi'h2: UC-1 View from south edge ooking east
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: 12/15/2004
Pooa : C View from center looking east
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12/15/2004

A ATERRR A 2
Photograph 36: UC-4 Vlew from south side looklng north
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Revegetation Success Monitoring

Central Nevada Test Area
Corrective Action Unit 417

Field Work Completed on
June 2, 2004
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by
Bechtel Nevada - Ecological Services

August 2004
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Introduction

Corrective Action Unit (CAU) 417 is located at the Central Nevada Test Area (CNTA) in the
Hot Creek valley of central Nevada. Hydrocarbon-impacted drilling mud and miscellaneous
materials were cleaned up at several Corrective Action Sites in the summer and fall of 2000. A
soil cover was constructed over the Central Mud Pit (CMP) at UC-1, and a fence was installed
around its perimeter. The fenced area was approximately 2.0 hectares. Adjacent disturbances
outside the fence to the south and west and a small area across the diversion channel to the
southwest totaled about 1.5 hectares. In the fall of 2000, after cleanup activities were completed,
the UC-1 CMP and adjacent disturbed areas were seeded with a mix of native plant species. The
following spring, approximately 5000 transplants were planted on the UC-1 CMP cap.

The first evaluation of the success of the revegetation was a subjective evaluation conducted in
July 2001 that determined if germination had occurred and if some remedial action was needed.
Quantitative estimates of plant cover and density began in October 2001 and have continued
annually. The latest monitoring occurred on June 2, 2004. Both vascular plant cover and plant
density measurements were taken along permanently marked transects located on revegetated
areas and adjacent undisturbed native vegetation.

Methods

Transect Locations

Vegetation is sampled along permanently-marked transects. Two transects are located on the
CMP cap inside the fence. One begins in the northwest corner of the fenced area and extends in
a southeasterly direction. The other starts in the center near the southern edge, extends east for
about 60 meters (m) then angles back to the northwest for 40 m. The other three transects are
located outside the CMP fence. Each transect is 80 m in length. One is directly south of the
CMP and starts on the eastern edge of the area and parallels the fence. The second parallels the
fence bordering the western edge of the CMP. The third is located across the diversion channel
to the far south, starting at the eastern edge of the site and traversing the site almost directly west.

An additional transect was established as a reference area in 2003 in an undisturbed native plant
community located north of the main access road. Data collected from this transect are used as a
standard for evaluating revegetation success. The starting point for the reference transect is at
Universal Transverse Mercator (UTM) coordinates 4276177N, 568696E. The ending UTM
coordinates are 4276269N and 568649E. The transect starts on the east and continues in a
northwest direction for 100 m.

Sampling

In 2001 and 2002, plant cover was estimated by ocularly estimating the amount of cover within
square meter quadrats located at intervals along five transects. Quadrats were placed along each
transect, and the amount of plant cover was estimated. Cover estimates were averaged for each
transect. In 2003 and 2004, a cover point projection device was used to estimate plant cover by
ocularly projecting points downward. The reader then records the type of ground cover (plant
species, bare ground, litter or rock) bisected by the crosshairs. The device is placed at regular
intervals along each transect. At each sampling location, four points are projected at
approximately 90-degree arcs. Percentage cover for each transect is determined by summing the
number of points for each cover class and dividing by the total number of points projected.
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Plant density (the number of individual plants per square meter [m°]) is estimated by placing
meter-square quadrats at five-meter intervals along each transect. At each sample location, the
number of individual plants found within the quadrat boundaries is recorded by species. The
data are then averaged to determine plant density.

Plant diversity is an indication of the species richness of the area and is derived from the density
data. Plant diversity is calculated by averaging the number of different plant species found
within each quadrat.

2004 Monitoring Results

UC-1 CMP (Fenced Area)

Total plant cover declined slightly this year after showing a steady increase from March 2002 to
June 2003 (Table 1). There was a decrease in both shrub and grass cover. Grass cover has
shown a steady decline since September 2002. Shrub cover increased from September 2002 to
June 2003, but decreased this past year. Forb cover is the highest recorded to date.

Table 1. Plant cover on UC-1 CMP (fenced area) and reference area

Oct'0l | Mar'02 Segt '02 | June'03 June '04 Refereﬁ
Shrub 24.5 19.3 23.7 26.0 21.3 21.0
Grass 2.3 2.2 3.2 2.0 1.3 3.0
Forb/Annuals 0.3 0.1 0.1 0.0 0.6 1.0
Total Plant Cover 27.1 21.6 26.5 28.0 23.2 25.0
Bare Ground 72.9 56.0 50.3 30.0 46.9 49.0
Litter 0.0 22.4 22.7 42.0 30.0 26.0

Plant density continues to decrease. Both shrub and grass density decreased by approximately
25 percent from 2003 (Table 2). The density of fourwing saltbush was approximately the same
as in 2003, but the other species (big sagebrush, rubber rabbitbrush, and squirreltail) decreased
by approximately 40 percent. Indian ricegrass decreased by 25 percent and Douglas’ rabbitbrush

by 15 percent. The density of unseeded species has shown an increase each year.

Table 2. Plant density (plants/m”) on UC-1 CMP (fenced) and the reference area

Oct'0l | Mar'02 | Sept'02 | June'03 | June'04 | Reference

Artemisia tridentata 6.8 6.9 5.6 6.6 4.0 1.9
Atriplex canescens 10.8 10 6.1 5.3 a5 0
Chrysothamnus viscidiflorus 4.5 5.7 37 5.8 4.9 0.4
Ericameria nauseosa 15:3 19.2 13.1 8.2 4.7 0
Achnatherum hymenoides 5.1 4.5 4.4 3.1 2.3 0
Aristida purpurea 0.1 0 0 0 0 0
Elymus elymoides 1.5 6.4 4 0.7 0.4 0.9
Hesperostipa comata 0 0 0 0 0 0.3
Pleuraphis jamesii 0 0 0 0 0 4.1
Shrubs 374 41.8 28.5 25.9 19.1 2.
Grasses 6.7 10.9 8.4 3.8 2.7 5.3
Forbs/Unseeded 0 0 0.1 0.2 0.3 3.3
Total Plant Density 44.1 52.7 37.0 29.9 22.1 10.9

Scientific names of plants are given in Appendix C.1.
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Plant diversity, like plant density, has declined each year. The number of shrub species remained
relatively constant through June 2003 (Table 3), but declined by approximately 15 percent
in 2004. The same is true for the number of grass species. There was a 25 percent decrease in
the number of grass species from 2002 to 2003 and a 38 percent decrease from 2003 to 2004,

Table 3. Plant diversity on UC-1 CMP (fenced)

Oct '01 Mar '02 Sept '02 June '03 June '04 Referen‘ce
Avg. # spp/quad 5.5 5.8 55 5.0 3.9 3.9
Shrubs 3.8 3.9 3.8 3.7 3. 1.1
Grasses 1.7 1.8 1.8 1.3 0.8 1.4
Forbs/Unseeded 0 0 0 0.1 0.2 1.5

Adjacent Disturbances (Unfenced Area)

Both shrub and grass cover decreased from June 2003 to June 2004 on disturbed areas adjacent
to the CMP (Table 4). These areas are not fenced, and young plants trying to establish the first
couple years after seeding were browsed heavily. Plant cover was dangerously low in

March 2002 but increased to a high of 20 percent in June 2003 before dropping slightly to

16.7 percent this year. Shrubs decreased by about 20 percent, and there was only half as much

grass cover this year compared to last year.

Table 4. Plant cover on adjacent disturbances (unfenced area)

Oct '01 Mar '02 Sept '02_ June '03 June '04 | Reference
Shrub 10.3 22 14.4 19.0 15.3 21.0
Grass 0.1 0.1 0.3 1.0 0.5 3.0
Forb/Annuals 0 0 1.1 0.0 0.9 1.0
Total Plant Cover 10.4 2.3 15.8 20.0 16.7 25.0
BareGround 89.6 78.2 69.7 39.0 57.6 49.0
Litter - 19.5 14.5 41.0 28.7 26.0

Overall plant density on adjacent disturbed areas decreased slightly from 2003 to 2004 (Table 5).
There was approximately a 10 percent increase in grass density and an increase in the number of
unseeded species, but shrub density declined by about 25 percent. Douglas’ rabbitbrush density
increased from 2003 to 2004, but the density of the other three seeded species (big sagebrush,
fourwing saltbush, and rubber rabbitbrush) all declined. Rubber rabbitbrush experienced the
greatest decrease in density. Indian ricegrass declined by about 40 percent, and squirreltail grass
increased by about the same percentage. The density of unseeded annual forbs and grasses
increased for the third year in a row.
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Table 5. Plant density (plants/m?) on adjacent disturbances (unfenced)

; i ; ‘01 ME‘-‘!E Se i1 !% m m & B
Artemisia tridentata 2.5 0.7 0.5 0.4 0.3 1.9
Atriplex canescens 23.7 7 9.9 9.5 7.2 0
Chrysothamnus viscidiflorus | 0.3 0.2 0 0.1 0.2 0.4
Ericameria nauseosa 1.5 0.5 2 1.9 0.9 0
Achnatherum hymenoides 0.2 12 0.2 0.5 0.3 0
Aristida purpurea 0 0 0 0 0 0
Elymus elymoides 0 1.8 0.2 1.5 2.1 0.9
Hesperostipa comata 0 0 0 0 0 0.3
Pleuraphis jamesii 0 0 0 0 0 4.1
Shrubs 28 15.2 12.3 11.8 8.6 2.3
Grasses 0.2 5.8 04 2.1 2.4 5.3
Forbs/Unseeded 0 0 1.6 2.7 4.0 3.3
Total Plant Density 28.2 12.1 14.3 16.6 15.0 10.9

Scientific names of plants are given in Appendix C.1.

There were a fewer number of different plant species on the adjacent disturbed areas this year
compared to previous years (Table 6). There were fewer shrub, grass, and unseeded annual
species than in June 2003.

Table 6. Diversity of seeded species on adjacent disturbances (unfenced area)

Avg. # spp/quad 2.5 3.1 23 2.6 3.9
Shrubs 2.4 1.9 2.0 1.9 1.1
Grasses 0.1 1.2 0.3 0.7 1.4
Forbs/Unseeded 0 0 0.3 0.5 1.5
Discussion
Trends of Vegetation D e
The vegetation on the CMP and . e TPT T
adjacent disturbed areas is becoming = :

well established. The amount of total
plant cover appears to have stabilized
over the last couple years (Figure 1).
Plant cover on the both the CMP and
the adjacent disturbed areas was less
this year than was measured on the
reference area, but the difference is
not significant. The reduction in
cover is probably a result of several
factors with the most obvious being
the continued effects of below normal
precipitation. More precipitation was Figure 1. Total plant cover from 2001 to 2004 on the
received this growing season than in the CMP, adjacent disturbances, and reference area
previous two seasons; however, the

Oct 2001 Mar2002  Sept 2002 June 2003 June 2004 Reference
Sample Date
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timing of the precipitation did not favor perennial plant growth. Another contributing factor is
the decrease in plant density. In the revegetation process, a decline in plant density is anticipated
as is an associated increase in plant cover. Basically, there are fewer plants competing for the
same resources. However, the lack of adequate moisture again this year did not favor plant
growth, although there were fewer plants competing for the little moisture that was received.

The decrease in plant cover from 2003 to 2004 was 17 percent for the CMP and adjacent
disturbed areas. Cover on the adjacent disturbed areas continues to be less than on the CMP.

In 2003 and 2004, cover has increased to about 72 percent of the soil cap on the CMP. This is an
improvement compared to plant cover in the spring of 2002, when it was critically low and
represented about 10 percent of the cover inside the fence.

The decreases in plant density
suggest that a percentage of the
plants are dying annually as y
resources become more limited.
Plant density has declined every
year since the site was revegetated
in the fall of 2000. However,
plant density on these revegetated
areas is still almost double the
density of plants found in the
native plant communities

(Figure 2). There has been a 20 to
30 percent reduction in the density

Plant Density

Oct2001  Mar 2002  Sept 2002 June 2003 June 2004 Reference

S ling Dat,
of seeded plants on the CMP e
every year since March 2002. On Figure 2. Comparison of plant density on the CMP, adjacent
the adjacent disturbed areas that disturbed areas. and reference area

were seeded but not fenced, plant

density is lower, and since March 2002, it has decreased by 5 percent. Changes in plant density
have ranged from a low of 12.1 plants/m” in March 2002 to a high of 16.6 plants/m* in 2003.
Although plant density was only 15.0 plantslm2 in 2004, 30 percent lower than on the CMP,
there are still more plants per unit area than in the native plant community. The rate of decline in
plant density has been greater on the CMP, but after four years plant density is still double in the
surrounding native plant communities.

Plant diversity, which is another measure of the vigor of the vegetation, continues to be higher on
the CMP compared to the native vegetation (Figure 3). All of the shrubs either seeded or planted
onto the site are established on the CMP. Outside the fence, plant diversity is not as good. As
seeds were germinating and young seedlings tried to root and become established, they were
quickly exposed to herbivores, and many young seedlings of big sagebrush, rabbitbrushes, and
Indian ricegrass did not survive. Only fourwing saltbush seemed to survive, even though it was
also severely browsed. Fourwing saltbush has managed to withstand the pressures of herbivores
and drought the last couple years, which has not been the case for the other species that were
seeded. As aresult, there are about half as many plant species on adjacent disturbances as there
are on the CMP. Many plants on the CMP flower and set seed annually. Seed from surrounding
native plant communities is also infiltrating these sites. With favorable growing conditions,
more species may eventually become established, and plant diversity may improve, In 2004,
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there are as many species on the revegetated areas as there are in the native plant community.
The composition is different between the two sites. There is a near equal mix of perennial shrub,
perennial grass and herbaceous species in the native plant community. On the CMP there are
three times as many shrubs as there are grasses and the contribution of herbaceous species is
negligible, although the later category has increased the last couple years.

Revegetation Success

The success of revegetation efforts at
CAU 417 can be declared if plant
e cover and density on the revegetated
areas are similar to corresponding
values from a native plant community
or reference area. Typically, such
comparisons are made after plants have
had time to establish and persist, which
for this area could be as early as five
years after reseeding. The term
: _ “similar” is commonly defined as
Oct2001 Mar2002 Sept2002 June 2003 June 2004 Reference a percentage of the cover and density

Sampling Date measured on the reference area.

A percentage for CAU 417 has not
been established.

Plant Diversity

Figure 3. Comparison of plant diversity (average number of
different plant species per m?) on the CMP, adjacent
disturbed areas, and reference area.

Based on plant density, both the CMP and adjacent disturbances would exceed any criteria for
successful revegetation. There are twice as many plants on the CMP and 50 percent more plants
on the adjacent disturbed areas (Tables 2 and 4) than on the reference area. Plant cover on the
CMP was 96 percent of plant cover in the native plant community, which is down from the

112 percent in 2003. Cover on the disturbed areas was only 64 percent, also down from

77 percent in 2003. Even though plant cover may be lower in 2004 than in 2003, it is still in
good condition considering that precipitation has been below normal since the first growing
season in the spring of 2001.

Overall, the plant community is becoming well established on the CMP and on the adjacent
disturbed areas (See Figures 4a through 4¢). Several species have flowered and set seed. Big
sagebrush, fourwing saltbush, two species of rabbitbrush, Indian ricegrass, and squirreltail grass
are common on the CMP. Fourwing saltbush, rabbitbrush, and squirreltail grass dominate the
plant cover on adjacent disturbed sites and appear to have recovered from earlier browsing.
These conditions are encouraging considering the drought conditions the area is experiencing.
Based on plant cover and density, the revegetation process is successful.

Recommendations

Vegetation should continue to be monitored to document any changes in the plant community
and identify conditions that could potentially require remedial action in order to maintain a
viable vegetative cover on the site, especially on the CMP. Changes in plant cover and/or plant
density should be evaluated periodically to ensure the presence of a viable plant community.
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Figure 4a.

UC-1 CMP, prior
to revegetation,
Fall 2000 -

Figure 4b,
UC-1 CMP, one
year after
revegetation,
Fall 2001
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Figure 4c.

UC-1 CMP, two
years after
revegetation,
Fall 2002

Figure 4d.

UC-1 CMP, three
years after
revegetation,
June 2003
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Figure 4e,

UC-1 CMP, four
years after
revegetation,
June 2004
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Appendix C.1

Plant Species List

Scientific Name

Com_mon Name

Artemisia tridentata

Big Sagebrush

Atriplex canescens

Fourwing Saltbush

Chrysothamnus viscidiflorus

Douglas’ Rabbitbrush

Ericameria nauseosa Rubber Rabbitbrush
Achnatherum hymenoides Indian Ricegrass
Aristida purpurea Threeawn

Elymus elymoides Squirreltail
Hesperostipa comata Needle & Thread
Pleuraphis jamesii Galleta
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PUMP TEST AT HTH-2 WELL

Included in the scope of work for Corrective Action Unit 417 during Fiscal Year 2004 were
activities to verify the operability of the submersible pump that hangs within the HTH-2 well.
The pump had not been started since closure activities ended in 2000. A source of water for
drilling activities scheduled for Fiscal Year 2005 was needed, and a determination as to whether
the pump would need to be replaced was required.

The HTH-2 well is located approximately 540 meters (m) (1770 feet [ft]) south-southwest of the
UC-1 Central Mud Pit at Nevada State Central Zone coordinates N 1,411,929.43 ft.

E 629,587.75 ft, and elevation 6024.80 fi. The well has a total depth (TD) of 305 m (1000 ft)
below ground surface (bgs). Static water level is at 174 m (570 ft) bgs, and the well is cased
with 9 5/8-inch casing to 154 m (504 ft) bgs, and slotted liner from 174 m (504 ft) to TD.
Drilled during the testing days of the late 1960s, the well was one of four kept open for use in the
long-term hydrologic monitoring program after testing had ceased and other wells were sealed
and abandoned. In June of 1999, a Grundfos submersible pump powered by a

30 horsepower (hp), 460 volt, three-phase Franklin motor was installed at 235 m (770 ft) bgs to
provide construction water for closure field activities. The pump was left in the well after
completion of closure activities for use by the U.S. Environmental Protection Agency (EPA) for
hydrologic sampling. However, the pump has not been successfully started in the intervening
years since the completion of field work.

It was suspected that the 30 kilowatt (kW) generator used by the EPA for their sampling
activities was not energetic enough to start the pump. Documentation for the Franklin motor
recommended a 100 kW generator to start a 30 hp pump under 61 m (200 ft) of static head. On
September 23, 2004, a 100 kW generator and a pump controller panel were mobilized to the
well. Electricians connected the control panel between the generator and downhole pump. The
wellhead output was directed to the nearby lined sumps for “containerization” with the use of
large diameter fire hose. A representative from the EPA was onsite to collect a water sample if
the pump was to prove operational.

The electricians warned that they were measuring significantly less insulation on one of the
conductors than was required. Several attempts were made to start the pump. but each time the
circuit breaker in the controller panel tripped within a second or two. It was not possible to
determine if the fault lay within the electrical cable itself, where the cable joined the pump
motor, or within the wiring of the pump. To make that determination, the pump will need to be
pulled to the surface. In its current state, the pump was determined to be inoperable. The U.S.
Department of Energy, National Nuclear Security Administration Nevada Site Office is looking
at options for replacing the pump.
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Photograph 2: H2H-2 Well
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